PREDICTING DEADLY LIGHTNING 


$250 


Open the hood. You'll see 
we've kept the tradition- 
al road-car ride of V8- 

wered rear-wheel drive. 
And added contemporary 
features like the all-weather 
control of standard four- 
wheel anti-lock brakes. 
Plus a driver's-side supple- 
mental inflatable restraint 
system. 


UNT. 


>, Prepare to be impressed. 


Now you know. The time 
has come for a new kind of 
full-size luxury. The new 
1991 Chevrolet Caprice. 

For more information 


Апа аз time goes by. two- regarding Caprice. please 
sided galvanized steel and call 1-800-879-1991 or 
a base-coat/clear-coat paint see your nearest Chevrolet 
finish will keep it durable dealer. 


and looking wonderful. 
And a 3-year/50,000- 
mile Bumper to Bumper 
Plus Warranty* will keep 
Caprice protected. Because 


something this beautiful OF AMERICA IS WINNING. 
should last for a long time. TODAY'S CHEVROLET 


CAPRICE CLASSIC 


'ou're looking at the next 
encration of the best- 
selling full-size car of all 
ime. You'll find it has more 
room than most luxury 
‘ars and more standard 


Take a walk around. 
Don't let the new aero 


[7] 


shape fool vou. Caprice is 
even longer than last year. 
And roomier than ever 
before. From its solid steel 


е 1991 Chevrolet Caprio 


adults can stretch out on 
durable cloth seats covered 
with Scotchgard " Fabric 
Protector. Or enjoy the classic 


bumper to 
its 204-cu- 
ft. trunk ( 
that holds 


more. In 
fact, this is 


richness of 
/ leather in 


; / Ye) the seating 
i : if -T Y О areas. An. 
four golf | * option well 
bags and ` ^ [worth the 


indulgence. 
Look 


the most spacious Caprice 
of all time. 

Open the door...and рге- 
pare to be impressed. Six 


ce» 


Let's get it together... buckle up. 


around at all the stan- 
dards of luxury you won't 
find in many more expen- 
sive cars. 


"ес your Chevrolet dealer for terms of this limited warranty. Chevrolet, the Chevrolet emblem and Caprice are registered trademarks of the GM Corp. 
1990 GM Corp. All Rights Reserved. 


The time has come 
for a new kind 
of full-size 
luxury. 


This One 


ШШШ 


YBRZ-J80-8TZH 


2080 ETHING CONSTRUCTIVE 


Build a skill in the Army 
erve. 
ou can get valuable 
training in any one of 
hundreds of occupational 
fields. From heavy equipment 
tronics 
Whether you're building 
a bridge, operating a 20-ton 
arth mover" or repairing 
communications equipment, 
the Army Reserve gives you a 
chance to spend a weekend 
doing something out of the 
ordinary. 
You'll usually serve one 
end a month and two 
a year at a Reserve unit 


close to home. You'll earn good 
pay and benefits. While you're 
getting the experience that 

can p: ff in a full-time job. 

If you're in high school 
college or ready to start worl 
the Army Reserve has educa- 
tional and fin: 1 assistance 

rograms you may qualify for. 
With benefits that can pro- 
vide a firm foundation to 
build your future on. 

Interested? Talk to your 
local Army Reserve recruiter 
today. Or call, toll-fr 
1-800-USA-ARV 


BE ALL YOU САМ ВЕ. 


Y 
RESERVE 


COVER STORY 


CD libraries 


Multimedia software contains 
color graphics, still and moving 
images, and hi-fi sound, and can 
transform your home computer 
into an information center. Today 
CD-ROM encyclopedias can deliv- 
er information in less time than 
it takes to find and open 

a book. Graphics and @@ ШШ 
pictures to accompany s 
articles are on their 
way; sound is too. 


Hot path to 
solar power 


Acres of mirrors in the Mojave 
Desert in California produce cheap- 
er electricity than nuclear power, 
and account for more than 90 per- 
cent of the world’s utility-connect- 
ed solar electricity. 
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High-intensity 
headlights 


High-intensity-discharge bulbs 
emit 40 times the light of halo- 
gen bulbs, allowing more creative 
styling and lighter weight in cars. 


Pocket 4 x 4s 


The 4x4 sport utility vehicle has 
become today's trendiest automo- 
tive fashion accessory. POPULAR 
Science tests the merits of the 
Jeep Wrangler, Geo Tracker, and 
Isuzu Amigo in off-road rugged- 
ness, on-highway performance, 
and mall-prowling comfort. 
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What's News 


have been getting faster, more 

powerful, smaller, less expensive 
—that is to say better—at a break- 
neck pace. These advances have made 
a big difference—but only to a rel- 
ative few. In the office, the computer 
has caused a veritable revolution. In 
the home, it has been a source of 
consternation. In fact, computers re- 
main difficult to use and of marginal 
utility for the average person. Home 
computers, to be frank, have been a 
flop. 

This month, Senior Editor William 
J. Hawkins tells you about the first 
wave of inexpensive computers to 
employ an exciting new technology 
that points to a change in all that. 
Compact-disc technology, which has 
proved itself in the audio field, is 
about to make a major difference in 
what we can expect from personal 
computers. 

On the surface, the computer-ver- 
sion of CD technology, called compact- 
disc read-only memory (CD-ROM), 
seems like one more incremental ad- 
vance in storage capacity. A CD-ROM 
has 1,500 times the capacity of a con- 
ventional floppy disk. But the impli- 
cation of such massive capacity is 
where the excitement lies. When you 
can have virtually instant access to 
an encyclopedia's worth of informa- 
tion, and that information can be de- 
livered rich in graphics and anima- 
tion and sound, then the computer 
becomes an information tool dramat- 
ically different from what it has been 
to date. 

“I quickly began to look at the com- 
puter as an ally, not just a tool," says 
Hawkins. “It no longer merely took 
my words and made then neat, or 
added my rows of numbers to make 
them accurate. Instead, it became a 
partner to my work." 

The buzzword that you'll likely be 
assaulted with in the wake of CDs' 
computerization is “multimedia.” More 
to the point, however, is the dawning 
of an era of computers that have the 
capacity to do more than simply dis- 
play information. They will literally 
be able to show and tell. 


le don't think this transforma- 
tion will be all of a sudden. We 
think the two machines and 
the handful of software described in 
this issue's cover story will seem mea- 


F: years now, personal computers 


ger and primitive by comparison, as 
quickly as two years from now. And 
there are a certain amount of grow- 
ing pains still to be worked through 
before CD-ROM technology reaches 
its full potential. But we think these 
new CD-ROM-based personal comput- 
ers are breakthroughs of a sort. They 
portend more than simply a linear 
increase in information availability. 
Rather, they set the stage for a redef- 
inition of how we can interact with 
the computer—and what it can de- 
liver: power in the form of knowledge. 
We are finally getting within sight of 
the long-standing promise of personal 
computers. 


eporting from the annual Soci- 

ety of Automotive Engineers con- 

vention in Detroit, Senior Editor 
Dan McCosh suggests, “There is al- 
most too much of a good thing in the 
latest technology being explored for 
future auto headlamps.” 

The high-intensity discharge (HID) 
arc lamps being proposed for future 
cars (see “High-intensity Headlights,” 
page 90), produce about four times 
the light of today’s halogen lamps. 
That is a potentially blinding output; 
but not if the light is distributed 
throughout the car via a fiber-optic 
network. Such a system was unveiled 
by General Electric engineers at the 
Detroit conference. In this system, 
the light can be piped to front and 
rear lamps, brake lights, and the 
car’s instrument panel. Each outlet is 
controlled by a liquid-crystal “valve” 
that turns the light on and off and 
enables it to change colors. Separate 
clusters of optical fibers are aimed to 
produce high- and low-beams in the 
headlamps. 

About 80 individual bulbs can thus 
be replaced by this single HID light 
source, which could potentially last 
the life of the car. Says McCosh: “The 
wedding of high technology to the 
family car thus promises to eliminate 
the scratched knuckles and fractured 
vocabulary that accompany the Sat- 
urday chore of replacing burned bulbs 
in the back of today’s dashboards.” 
Easy to see what turns Dan off—and 
on. 
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 Norseman Tredloc. 
Because Things Are Tough 
All Ove 


©1990 Pirelli Armstrong Tire Corporation. All rights reserved. Norseman’ and Tredloc’ are registered trademarks of Pirelli Armstrong Tire Corporation. 


The great outdoors isn’t so great 
when you're in it up to your wheel wells. 
But since you're not about to change 
where you go, think about changing 
how you go. With Armstrong Norseman 
Tredloc Radials. 

Instead of the usual criss-crossed lay- 
ers of steel belts, Norsemans are 
wrapped with two continuous woven 
belts of DuPont Kevlar’ It's a process so 
unique, it's patented. Kevlar’s light- 
weight, but pound-for-pound, it's five 
times stronger than steel—so you begin 
to geta pretty good idea about where 
the "strong" in Armstrong comes from. 

Those Kevlar belts also let the tread 
flex more easily—so it contours itself to 
whatever offroad surface you subject it 
to. And, with low-inflation performance 
that's equally awesome, it's no mystery 
why Off-Road Magazine* calls the 
Norseman Tredloc one of the best year- 
round, off-road tires on the market. 

Hard to believe a tire so good at rid- 
ing out tough times can feel so good on 
the road, but Norseman handling and 
steering response are nothing short of 

excellent. Its big- 
ger “footprint” 
comes from that 
woven belt con- 
struction to allow 
the entire tread 
to stay flat on the 
road. 
No matter 
what you're driv- 
ing, there's an Armstrong Norseman 
tread pattern and size to fit most WD 
and 2WD light trucks, vans and КУ. 

So check it out now. Because when 
things are tough all over, your ride 
doesn't have to be. 


4ARMISTRON 


*October'89 


Readers Talk Back 


Taking aim at Ames 


Тт not surprised that Bruce Ames has 
many opponents [“The Man Who Up- 
set the Apple Cart," Feb.]. Demonstrat- 
ing carcinogenicity, or the lack of it, 
in bacteria doesn't necessarily predict 
what will happen in humans. There 
are many factors involved. I believe the 
Ames test is invalid unless the chemi- 
cal is known to be absorbed and accu- 
mulated and that the body cannot ren- 
der it nontoxic. 

Charles Davy, Queens Village, N.Y. 


I disagree with Ames that man-made 
chemicals are less harmful than na- 
ture's. We have evolved protections 
against natural poisons, but not man's. 
Because we have no immunity from the 
effects of trichloroethylene in water, the 
incidence of leukemia rose to abnor- 
mal levels in Woburn, Mass. It was ir- 
responsible of Ames to say that the 
water “was safer than ordinary tap 
water" Ames wrote: "Water from the 
most polluted well...has a HERP 
[daily Human Exposure dose/Rodent 
Potency dose] value orders of magni- 
tude less than for carcinogens in an 
equal volume of cola, beer, or wine." 
But we don't use equal amounts of 
those liquids; we drink, bathe, and 
cook with water several times a day. 
Shouldn't we demand it be kept pure? 
Ialso disagree with Ames that "There 
is no good evidence that there is any 
increase in cancer due to the modern 
industrial world.” How does he explain 
statistics showing a steady rise in can- 
cer rates since 1900, especially in ur- 
ban areas? 

Paul Jorgenson, Marion, Ill. 


Regarding Ames' switch from warn- 
ings against man-made toxins to na- 
ture's: Perhaps he realized which side 
of the bread is buttered in terms of 
funding for toxicity studies. 

Jay Wennemer, Kingston, Mass. 


The number of storks in Europe has 
been decreasing for decades. At the 
same time, the European birth rate also 
has been dropping. Is this high corre- 
lation evidence that storks bring babies? 
Epidemiology attempts to define corre- 
lations that truly involve cause and 
effect—a difficult task because of the 
many variables, including chance. Tox- 
icology provides evidence that can help 
us decide whether a correlation might 


be causal or accidental. There's no per- 
suasive evidence from epidemiology or 
toxicology that pesticide residues or 
water pollution is a significant source 
of birth defects or cancer: The trace of 
trichloroethylene was far too small to 
cause any problems in Woburn, Mass. 
It is a misconception, also, that cancer 
rates are rising due to conditions in 
the modern industrial world. On the 
contrary, life expectancy continues to 
increase every year and the number of 
people in the United States under 85 
who are dying from cancers of all 
types, except smoking-related lung can- 
cer, fell by 13 percent between 1950 
and 1985. 

My livelihood and passion is per- 
forming successful science. I do no con- 
sulting for, nor do I get any money from, 
industry. But even if I did, so what? 
Industry employs the best people be- 
cause it is in its self-interest to under- 
stand reality.—Bruce N. Ames, profes- 
sor of biochemistry and molecular 
biology, University of California at 
Berkeley, Berkeley, Calif. 


With today's rampant environmental 
hysteria, it is refreshing to learn about 
Ames. He is far and away more quali- 
fied to asses the relative dangers of 
Alar and other substances than Meryl 
Streep and her ilk. 

Thomas W. Moody, Tijeras, N.M. 


You will never print an article more 
important than “The Man Who Upset 
the Apple Cart.” Ames admits that he 
bears responsibility for the uncertain 
directions our pollution control has 
taken in the past, but he has the cour- 
age to show where he was wrong and 
to fight for changes. I am aghast at the 
reasons given for some of the controls 
that have been imposed in the inter- 
est of my health. 

H. O. Johnson, Salt Lake City, Utah 


Seeing through the smoke 

I take issue with some of the state- 
ments made in “Home Newsfront” 
[Jan.] about catalytic-converter- 
equipped wood stoves. You said, “Cat- 
alytic converters, which burn smoke, 
must be replaced every 10,000 operat- 
ing hours, or about every 14 months.” 
The fact: No one burns a wood stove 
24 hours a day for 14 months straight. 
The life expectancy is as much as 
12,000 hours, and you can anticipate 


three to seven seasons of use, depend- 
ing on the burn rate. The item also 
stated that you can’t place newspapers 
or other printed matter in a catalytic- 
equipped stove because the ink con- 
tains lead, which would damage the 
combustor. Not so. Newspaper used as 
kindling will not harm a combustor, 
and it has been several years since 
those inks contained lead. We do not 
recommend, however, extensive use of 
slick magazine print because of the 
high clay content and poor burn 
characteristics. 
Robert D. GrosJean, product manager 
Solid Fuel Components 
Materials Dept. 
Corning Glass Works, Corning, N.Y. 


More on recyding 


I was disappointed by Kit Taylor’s re- 
sponse to a reader letter on PoPULAR 
Science recycling [^RTB," Feb.]. It's 
good that your waste and leftover mag- 
azines are recycled, but is that enough? 
PoruLar Science showcases the latest 
technologies. Can't any of these help 
make a clear, colorful picture on recy- 
cled paper? 

Ronald A. Schieffer, Glendale, Ariz. 


Any decrease you would get in print- 

ing quality would be justified. Be a 

leader: Switch to recycled paper. 
Mark M. Miller, Seattle, Wash. 


May I suggest a compromise? Print full 

color on virgin paper, and use recycled 

paper for less sensitive graphics. 
Kurt Hanushek, Toledo, Ohio 


I understand you want to create the 
highest-quality publication possible, 
but let's get our priorities straight. If 
we aren't careful with our resources, 
we may not be here to see how pretty 
those pages are! 

Melinda S. Robinson, Elkmont, Ala. 


When Kit Taylor said that PoPULAR 
Science doesn't use recycled paper be- 
cause it doesn't reproduce color well, 
she was not entirely correct. First, it’s 
not true that recycled paper would not 
be as bright. And second, the grade of 
paper that many magazines use is not 
even available containing recycled 
fibers. The reason: The mailing label 
and binding contain glue that causes 
web breaks during the printing proc- 
ess. I believe the solution to this lies 
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..215,800 
17,515 
...32,995 


.29,975 
++ 14,699 
ATA 


....38735 


Source: Automotive News 12/18/89,"Pricing the '90 Models? 


Isn't your car worth the extra protection? 


(©1990 Mobi Oi Corporation 


Come to where the flavor is. 


X» 


SURGEON GENERAL'S WARNING: Quitting Smoking 
Now Greatly Reduces Serious Risks to Your Health. 


Readers Talk Back 


in the not-too-distant future, however. 
John Grammel, Tualatin, Ore. 


We appreciate the many letters we re- 
ceived from concerned readers. Times 
Mirror Magazines is committed to ex- 
ploring the use of recycled paper as well 
as other ways to improve our environ- 
ment. In fact, we have formed a Con- 
servation Council to work toward those 
goals. As I stated earlier, magazine pa- 
per is recycled into other products, 
therefore removing some of it from the 
waste stream. However, the technology 
to remove its clay coating and ink to 
recycle it into affordable magazine- 
quality paper doesn't yet exist, as read- 
er Grammel pointed out. You may have 
noticed the brown paper used for part 
of POPULAR SCIENCE: It is recycled pa- 
per. I believe it is a step toward the so- 
lution. Of course, as soon as we make 
new changes, you readers will be the 
first to know.—Kit Taylor, vice presi- 
dent, manufacturing, Times Mirror 
Magazines 


Finger protector 


I was surprised to see the “child-proof 
fan" in "What's New” [Feb.]. In 1972 
my mother purchased such a fan, made 
by Panasonic. Hers worked remarka- 
bly well, stopping the blade almost 
instantly. 
Doneldon M. Dennis 
Minnetonka, Minn. 


Panasonic's Magic Stop Fan, which 
halted when tapped, was discontinued 
years ago. And beginning this year, 
Panasonic will no longer sell fans in 
the United States.—Dawn Stover 


Unreal acceleration? 


In “Coupes Du Jour" [Feb.], the car- 
test results make it look as if the Celica 
GT defied the laws of physics or had a 
hidden jet assist. You reported that the 
Celica accelerated from 30 to 50 mph 
in 4.9 seconds, and from 50 to 70 mph 
in 7.4 seconds. Did you leave off a 1 in 
the 10s column? 

Larry Listing, West Hills, Calif. 


The figures are correct. As noted in the 


Address letters to Readers Talk Back, Poputar Science, 2 Park 
Ave., New York, М.Ү. 10016. Or fax your letter to us at (212) 
779-5468. We reserve the right to edit for space and clarity 
and cannot answer unpublished letters. 


text, the Celica GT was equipped with 
an automatic transmission. During 
those acceleration tests, the transmis- 
sion automatically unlocked the torque 
converter and downshifted to a lower 
gear. The other cars tested had man- 
ual transmissions and were left in their 
highest gear for the 30-to-50 and 50- 
to-70-mph runs. Without the downshift, 
they are at a disadvantage— just as they 
would be when passing at these speeds 
in a real-world driving situation.— 
Don Sherman 


Ovt of alignment 


While I agree with your conclusions 
in "All-Wheel Alignment" [Jan.], I dis- 
agree with the drawings you used for 
negative and positive caster. In both 
cases, the load on the tire should have 
been shown at the tire contact point. 
For positive caster, stability results 
because for the direction of travel, the 
load is behind the intersection of the 
steering axis and the ground. The op- 
posite is true for negative caster. 
Maury Minette 
Houston, Texas 


Yov're right. The label on the arrow in 
the drawing should have read "proj- 
ected load." As you point out, the load 
of the vehicle's weight falls where the 
tire makes contact with the road.— 
Bob Cerullo 


Marking « century 


I just received my first subscription 
copy of PopuLar ScieNcE—the Janu- 
ary issue. That may not sound remark- 
able, but I recently read a book by 
John Nathan Cravens about my great 
grandfather, James Harper Starr— 
Financier of the Republic of Texas. In 
it, I learned that he subscribed to your 
magazine more than 100 years ago! 
John Starr Niendorff, Austin, Texas 


Corrections: Prices given in the March 
"What's New Outdoor Tools" for Stihl 
Inc. carbide saw chains were approxi- 
mate. Actual prices vary according to 
dealerships. 

The three-photo sequence on page 26 
in the April "Science Newsfront" was 
scrambled through a production error. 
The second and third photos in the time 
sequence should be exchanged. Other- 
wise the poor chameleon never gets its 
lunch. 


PHOTOCOPY PERMISSION: Permission is granted by Popular Science* for libraries and others registered with the Copy- 
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SNOOPER Beats Passport by a Mile! 


New SNOOPER radar detector 
is long range champion! Costs $115 less! 


Instant-On Radar. The words strike fear into the 
heart of every driver. It's for real. It's made a lot of 
detectors obsolete. And, there's only one way to 
beat Instant-On radar. Superior range. See them 
before they see you. 

When it comes to range, Passport's been the 
one to beat. And SNOOPER did just that! Deci- 
sively. In road tests specifically designed to mea- 
sure effective range. Rigorous tests supervised by 
an independent testing lab. With SNOOPER and 
Passport matched head-to-head. 

The winner? SNOOPER 5010 — by a MILE! 
Literally. SNOOPER detected radar over one full 
mile before Passport even knew it was there! 
hile Passport was still asleep, the new 
SNOOPER 5010 was already blasting out 


CERTIFIED INDEPENDENT 


TESTING LAB RESULTS** 
Alert. Меп 
snooper Band Radar 
5010 
M " 
(res) 0051015202530354045505560657075 8 


Passport EEEEEEEEERE — ] 


Your results will depend on actual driving conditions 
"Passport is а registered trademark of Cincinnati Microwave Inc. for radar 
detectors. 


"< Results avaliable upon request. 


SNOOPER-50IO 


Advanced Radar Detection System 


SNEBPER DIRECT 


47 Richards Avenue, Norwalk, Conn. 06857 


ON/OFF 
VOLUME 


its warning. In plenty of time 
to slow down. 


SNOOPER 50IO 


TRIPLE SUPERHETERODYNE XK AUTO 


What makes the SNOOPER 
5010 so good? 

(1) Superior Range: SNOOPER 5010 uses an- 
tenna technology derived from U.S. military radar 
warning systems, including the F-16 Fighting 
Falcon and F-14 Tomcat jet fighter planes and the 
Defense Early Warning radar tracking system. The 
result? Far superior range. 

(2) "Lock-on" circuitry: SNOOPER is designed 
to “lock-on” to police radar signals from far 
away, before radar locks on to you. From the in- 
stant that radar is detected, SNOOPER sounds the 
alarm, with a clear, unmistakable radar alert. 


Superior Range: 

The Only Defense Against 
Instant-On Radar. 

Instant-On Radar is police radar emitted in 
intermittent bursts. When turned off, you 
can't detect it. When turned on suddenly, 
it's too late — they've got you. The defense: 


Superior Range. See them before they see 
you. When they're aiming at drivers way 
ahead of you, you can pick up the signal 
— before they turn the gun on you! 
SNOOPER's superior range and “lock-on” 
technology are the winning combination 
for beating Instant-On Radar. 


$45 per month for 4 months. 

Charged to your credit card. 

(Includes $5 shipping and handling.) Slightly 
higher in Canada. Any applicable sales tax 
will be billed with shipment. 

We Ship The Same Day via UPS on all orders 
received by 2:00 p.m. eastern time. Want it 
tomorrow? We'll ship overnight just $10 extra. 


Shown actual size. 


PWR di E ALARM 


MUTE MEAS HWY 


NORM 


RAPID — CITY 


(3) Minimal Falsing: Advanced triple superhet- 
erodyne circuitry and solid, all-metal (not plastic) 
case construction ensure that false alarms are 
filtered out. When the SNOOPER 5010 sounds its 
alarm, you know there's radar ahead — and you 
Still have time to slow down. 

SNOOPER's advanced technology beats Instant- 
On radar with superior X- and K-band range. 
Highway/City settings. Audible warning and si- 
multaneous dual alarm lamps. Variable volume 
control. Easy to use. Comes with visor clip and 
dashboard mount .. . everything you need for the 
earliest possible warning. 


t! 


C nts! 

You get the best — for a lot less! The new 
SNOOPER 5010 costs only $180 (includes $5 
shipping/handling) — $115 less than Passport! 
And pay in convenient monthly installments of 
just $45 each ... a convenience Passport won't 
offer you. 


tN 


rde ly t No k! 

The new SNOOPER 5010 is available from 
SNOOPER Direct. Not sold in department or dis- 
count stores, or in catalogs. And there's no risk: if 
you're not satisfied, return the detector in 30 days 
for your money back. The best radar protection at 
any price — SNOOPER 5010. Order now! oco usi 


-800-367-4534 
Extension 500-119 


By mail send full amount to address at 
left. Orders processed immediately. 


Accept No Limitations. 


A mountain climber caught 
forever halfway up the slope, 
frozen there by the Minolta 
Maxxum' 7000/. Because 
camera and athlete were 
equal to the challenge. 

Here, Maxxum's multi- 
pattern metering captured 
the full contrast between clim- 
ber and snow. While Maxxum's 
powerful telephoto zoom— 
one of over 30 autofocus 
lenses—spanned the distance 
between mountains. 

Put simply, Maxxum tech- 
nology can help you surmount 
any obstacle. With its un- 
matched autofocus system, the 
possibilities are as limitless as 
your imagination 


SA 


e; Minolta 


3 


e. 
^ (2 


3o 
MAXXUM 7000İ == 


ONLY FROM THE MIND OF MINOLTA MINOLTA 


BY JUDITH ANNE YEAPLE mum 


Toaster tech A 


This see-through toaster, envisioned by 
John Cupit of Cleveland, Ohio, pivots 
to a horizontal position for melting 
cheese. His creation took first place in 
the Toast-to-the-Future design contest 
sponsored by Black & Decker and the 
Kansas City chapter of the Industrial 
Designers Society of America. 


Household robot A 


Not only will this pint-sized laborer 
clean the bathroom and shovel snow 
without complaining, it will also serve 
drinks and tell jokes. Created by Droid 
Systems, this nifty robot performs doz- 
ens of household and industrial chores. 
Complete with its own IBM-compatible 
personal computer, the Droid Personal 
Robot I sells for $12,500. Droid Sys- 
tems Corp., 412 E. 88 St., New York, 
N.Y. 10128. 


MARK GREENBERGVISIONS 


Largest balloon set for record flight A 


It may not be the easiest way to cross the Pacific Ocean, but it certainly draws 
attention. Balloonists Richard Branson, chairman of Virgin Airways, and Per 
Lindstrand will attempt to fly the aircraft from southern Japan to the U.S. West 
Coast in November. The massive Virgin-Otsuka Pacific Flyer—the world's larg- 
est balloon—is made of solar heat-absorbing fabric that keeps it buoyant during 
the day, slashing fuel consumption. If completed, the 6,200-mile flight will set a 
record for farthest distance traveled by a hot-air balloon. Branson and Lindstrand 
arranged the stunt to draw attention to environmental issues. 


$ 
£ 


*«Shake alarm 


Slip Shake Awake under your pillow, 
and it will wake you in the morning with 
a gentle vibrating motion. Designed to 
replace standard alarm clocks for the 
hearing impaired, the device wakes you 
without disturbing others in the room. 
The battery-run unit can be converted 
to an audible alarm. It sells for about 
$30. Shake Awake, 9230 Olympic Blvd., 
Suite 202, Beverly Hills, Calif. 90212. 
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What's New 


Hang-up parking meter > 

Tired of parking tickets for forgotten 
meters? Soon this meter card could pay 
the fees for you. Programmed with a 
few dollars, it monitors how long your 
car is parked—and warns authorities 
if the paid time runs out. Duncan In- 
dustries, Box 849, Harrison, Ark. 72601. 


Teensy tip A 

Only a few atoms wide, this needle tip. 
is the world's smallest. Designed at Bell- 
core Laboratories, it may be used in tiny 
vacuum tubes made to replace solid- 
state transistors. The technology could 
speed computer processing tenfold. 


Tick tweezers > 


Remove ticks properly: Twist them 
loose. These doctor-approved tweezers 
let you grasp the insect gently while you 
rotate its body to undo its burrowed 
hold. Instruments of Sweden Inc., 134 
Davenport Dr., Stamford, Conn. 06902. 


Polar roamer V 

Scientists might someday trek across 
the rugged Antarctic terrain in the Arc- 
tic Base Explorer. Designed by General 
Motors' engineers, the base is equipped 
with a landing strip and laboratory. The 
concept model is displayed in the GM 
building at EPCOT Center in Florida. 


MONICA STEVENSON 


MONICA STEVENSON 


ELIOT BERGMAN 


Better safety cap A 

Do you find child-proof bottle caps 
adult-proof as well? This “nested” cap 
works like a combination lock, requir- 
ing a sequence of turns to open. The 
inventors say it is opened easily by eld- 
erly people yet foils children. Yellow- 
stone Environmental Science, 320 S. 
Wilson Ave., Bozeman, Mont. 59715. 


- Now, Save Over $80 With The Free 
Pennzoil Car Care Savings Book! 


This is the one book you'll want to read cover to today - and start saving over 
| cover. Because it's filled with coupons that will $80! Because when it comes 
| save you over $80 on top-quality car care prod- to great products and 

ucts, from some of the best names in the car care great savings, Pennzoil рш m 
| industry! wrote the book on it. я 


[эйр d 


| And it's yours free just by mailing in 5 coupons 
from the back of specially-marked bottles of 
quality Pennzoil* Motor Oil. 

| So send for your free Car Care Savings Book World Class Protection* 


American Racing- Wheels Ш ANCO-Wiper Blades/ 
Accessories B Bondo-Body Repair Products 
Bosch-Spark Plugs, Fog/Off-Road Lights 
GTE-Cellular Phone B Gumout-Fuel Injector 
Cleaner it Peak-Antifreeze Ш Pennzoil- Motor Oil 
Petersen Publishing- Magazine Subscription 
Purolator-Air/Oil Filters 
Skil-Cordless Power Wrench li Swingster- 
Pennzoil Jackets B S inia-Auto Emergency 
| Lights r Theft Prevention 


BY WILLIAM J. HAWKINS 


Talking translator A 


Press the “play” button on Seiko Instru- 
ments' pocket-size talking translator, 
and it "speaks" one of 300 built-in for- 
eign phrases. Model TR-7200 helps in 
French; model TR-7100 is for Spanish. 
An accompanying booklet lets you enter 
the number of any specific phrase; $130. 


Your-way calc > 

Enter a problem into Hewlett-Packard's 
48SX scientific calculator just as you 
would write it on a piece of paper. The 
clever calc accepts symbolic math, per- 
forms all unit conversions that are 
needed, and displays the answer in a 
variety of ways, such as a number, 
equation, or graph. It's $350. 
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A Add-on audio processor 
Attach the SY-DS1 Digital Sound Proc- 
essor to your video gear, and, accord- 
ing to Panasonic, you'll hear special ef- 
fects such as surround sound. The $250 
unit, with built-in amplifier and speak- 
ers, connects to the audio output of any 
TV, monitor, or receiver. 


Four-channel headphones A 


Each ear piece in the Memorex VHS 100 
Video Headphone System contains two 
drivers: one for the front of your ear, 
another for the back. Reason: The head- 
phones can reproduce four audio chan- 
nels from any decoder, such as Dolby's 
surround sound. The headphones and 
rear-channel amplifier box are $100. 
Memtex Products, Box 901021, Fort 
Worth, Texas 76101. 


Pressure sensitive A 


Enter drawings into your computer via 
Wacom’s cordless digitizer. The thick- 
ness of each line depends on how hard 
you press on the stylus. A four-button 
cordless cursor can also be used. A va- 
riety of tablet sizes is available, starting 
at $395. Made by Wacom, Inc. (W. 115 
Century Rd., Paramus, N.J. 07652). 


BY BRIAN NADEL 


Superbike engine > 
Many of Honda's latest motorcy- 
cle advances are incorporated in 
its second-generation 32-valve 
NR750 V4 race engine. You 
counted correctly: The NR750 
breathes through eight valves per 
cylinder. To accommodate four 
intake and four exhaust valves 
physically, Honda engineers used 
oval-shaped pistons with two connect- 
ing rods per cylinder. The 750-cc engine 
is said to be rated at 200 horsepower 
and have a redline of 15,000 rpm. Amer- 
ican Honda Motor Co., 100 W. Alondra 
Blvd., Gardena, Calif. 90247. 


Speed wrench A 


Ever wear yourself out trying to remove 
а long bolt? Speed Adaptor provides 
9.7:1 gearing for any %-inch drive ratch- 
et to get the job done quickly. Coburn 
Tools (106 Parker St., Lawrence, Mass. 
01843) says the $50 Speed Adaptor fea- 
tures all-steel construction and is rated 
for a 150-pound-foot torque capacity. 


No-spray touch-up A 

You rub ScratchPatch dry touch-up 
paint directly onto surface scratches 
and scrapes. No preparation other than 
cleaning is needed for the repair, and 
96 colors are available. ScratchPatch 
is offered by Mensa Automotive Prod- 
ucts (1044 E. Del Amo Blvd., Carson, 
Calif. 90746) for less than $6.50. 


4011 checker 


Oilcheck measures the dielectric con- 
stant of engine oil for signs of fluid de- 
terioration and contamination. Place a 
drop in the hand-held monitor’s analy- 
sis cell, and the reading is automatically 
displayed in seconds. Oilcheck is made 
by ICC Federated (Box 1405, Racine, 
Wis. 53401) and sells for $695 (analog 
display) and $895 (digital display). 


Flip phone 


Chrysler has teamed up with OKI 
Telecom to produce the Visorphone, a 
hands-free cellular car phone built into 
the passenger-side sun visor. The phone 
system has a 16-digit liquid-crystal dis- 
play, a 100-number storage capacity, 
and automatic redialing. Chrysler says 
the phone will be an option on selected 
1990-model-year sedans. 
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BY MARCELLE M. SOVIERO 


What's New 
RECREATION 


y 


Clip-on motor A 
Need help pedaling up a hill? Power 
Ball's 30cc two-stroke engine can help. 
Start the motor by flicking a switch to 
drop the roller against the wheel. It de- 
taches easily and stows in a canvas bag. 
Priestman Associates, 8 Worlds End PI., 
Kings Rd., London SW10 OHE, England. 


Scuba watch > 


Submerge the Scuba Master and it au- 
tomatically displays all your diving in- 
formation for up to 30 dives. Scuba 
Master not only calculates time spent. 
underwater but also how long you've 
spent at a particular depth, says Seiko 
Time (640 Fifth Ave., New York, N.Y. 
10019). Price: $1,000. 


Brighter binoculars > 
A new optical coating called 
C.A.T. (for Color Ad- 
justed Transmission) is 
the reason for the Ad- 
miral binoculars' un- 
matched brightness in 
low light, says Steiner- 
Optik of West Germany. 
Italso reduces harmful ul- 
traviolet and infrared light 
in bright conditions, which lets you see 
images clearly and with less glare. The 
$1,349 binoculars with compass have 
seven power magnification and 50mm 
objective lenses, and weigh 39 ounces. 
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Quiet watercraft A 
Bombardier says the Sea-Doo SI, at 72 
decibels, is the quietest class-A boat on 
the market. New safety features include 
a “tether-breaker” system that shuts off 
the engine if the rider falls off. Bombar- 
dier Inc., Marine Products Division, 1 
rue de la Montagne, Valcourt, Quebec 
JOE 2L0, Canada; $4,829. 


Water maker A 


Cruise at sea without water worries. 
The PowerSurvivor makes sea water, 
brackish, or contaminated fresh water 
drinkable using only a 12-volt battery. 
Its energy recovery pump is self-regu- 
lating for a constant flow of water. Re- 
covery Engineering, Inc., 1204 Chestnut 
Ave., Minneapolis, Minn. 55403; $1,795. 


To Truly Appreciate How Deep 
The Royal un Really Is, Place Your 
Finger Six Inches Below This Ad. 


| 


mihl месине cmo aneha: зите nemmeno fa rs нарыннан mien aM as D 1 SS НЬ 


That's the trouble with trying to show Colorado in an ad. There's just no way | Colorado Tourism Board, Box 38700 
you can capture the breathtaking, thousand-foot drop of the Royal Gorge, the | Dept. 264, Denver, Colorado 80238 
haunting, windswept beauty of the Colorado National Monument canyons or the | Name. 
sheer enormity of the Rocky Mountains. At least not in a single photograph. 
So we offer over 350 photographs i in the free Colorado Vacation Guide. And | Address 


while they all may pale in comparison to City 
the real thing, they will give you a little COLORADO Zi 
better idea of the wonders here. Just send | State Zip. —_______ 


in this coupon or call and ask for ext. 264. 1 - 8 0 0 - 4 3 3 - 2 6 5 6 | Telephone 


BY CHERYL M. FIORILLO 


Mini hacker A 
Swing-Saw adds a vise to a miniature hacksaw for perfectly 
square cutting of copper, aluminum, plastic, or rubber tub- 
ing. With the pipe or tubing held snugly in the vise, you grasp 
the body of the Swing-Saw with one hand and pump the 
handle with the other. The maximum vise opening is 1% 
inches. It weighs less than two pounds. Accessories include 
a leather carrying pouch and a replacement blade. Seatek 
Co., 392 Pacific St., Stamford, Conn. 06902. It's $35. 


Vise versatile A 

The Saddle Vise 2000 is a versatile work stand that doubles 
as a sawhorse. The vise jaws can be raised, lowered, or swiv- 
eled to clamp boards horizontally or vertically. The jaws open 
to handle materials up to 36/4 inches wide. The bench folds 
for compact storage and transport. Gage Mills Inc., 1222 W. 
Grand Ave., Chicago, Ill. 60622. Price: $149. 


Lengths of light > 


The IC-3 optical-fiber adapter for Mini-Mag Lite flashlights 
sheds a little light in little places. The anodized aluminum 
attachment comes with 6-, 12-, and 18-inch two-mm optical 
fibers. Price: $15 plus shipping. (The flashlight is sold sep- 
arately.) Willow Bend Co., Box 203, Chelmsford, Mass. 01824. 
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PHOTOS BY MONICA STEVENSON 


Electric file A 


Dynafile II's interchangeable arms and 
narrow abrasive belts reach places con- 
ventional sanders can't. It weighs 3% 
pounds and features a sanding-arm 
holder that pivots 300 degrees. For $395 
you get the electric file, three sanding 
arms, eight abrasive belts (in '4-, /2-, апа 
%-inch widths), and a carrying case. 
The file and one arm cost $295. Dyna- 
brade, Inc., 72 E. Niagara St., Tona- 
wanda, N.Y. 14150-2398. 


РХ \ 
Anti-slip bit set A 
The seven-piece Scorpion screwdriver 
bit set includes three Phillips and four 
slotted bits plus a three-inch magnetic 
holder. Slip the holder into the center 
of the caddy, as shown, to create an 
emergency screwdriver. The bits fit all 
drills and М-їпсһ hex-drive cordless 
screwdrivers. The Phillips-head bits are 
engineered to redirect the bits' drive an- 
gle from the outer edges of the “cross” 
to the inner edges. The result: less tend- 
ency to strip the screws, claims Black 
& Decker (Box 798, Hunt Valley, Md. 
21030). The set costs about $10. 
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$martLevel — 


the new, electronic hand tool that accurately measures every angle, not just level and plumb 


Your old bubble level is a thing of 
the past, because now you can own 
SmartLevel? More than just a level, 
SmartLevel is a digital inclinometer that 
electronically measures every angle 
easily, reliably and accurately—every 
time! 

With the push of a button, 
SmartLevel measures and displays: 

* Level or Plumb 

* Rise Over Foot of Run (Pitch) 

* Degree of Slope 

* Percent of Slope 

So you can quickly measure roof 
pitch; drainage, landscape or deck 
Slopes; stairway rise; level and plumb. 
Plus, because SmartLevel displays direct 
measurements, you don't have to do 
any other calculations to figure pitch 
or slope. 


SmartLevel helps reduce 
costly re-work 
SmartLevel helps you avoid re- 

work because—unlike a bubble level— 
you can always be sure your SmartLevel 
measures true. Just press the “Reset” but- 
D ton and your SmartLevel 
aD is easily recalibrated 
ёл, to reliable accuracy. 
bw 


Just press the Mode button to 
directly measure rise over run 
(pitch) 4, degree of slope ^, 
percent of slope $, or level and 
plumb with, if you prefer, a 
simulated bubble (:\\\). 
Arrow shows direction to true 
level/plumb. 


K 


lus, SmartLevel provides an exact 
digital display of the measurements you 
make, so there's no guessing. The display 


Smart was designed by a team of 
engineers and experienced carpenters to make it 
easy to use and to last a long time. 


can be read from as far away as 10 feet, 
overhead or below-shoulder level, 

in bright or dim light. The display even 
“flips over" so you can still read it 
when it’s upside-down. 


кеи 


The heart and brains of SmartLevel 
is a rugged, solid-state sensor sealed 
inside а weather-resistant polycarbonate 
module. You can use it alone as a torpedo 
level or lock it quickly into the hand- 
holds in our 2-, 4-, or 6-foot rails. 

The hand-crafted rails are made of 
strong, aircraft-grade aluminum, 
through-bolted to solid teak centers that 
absorb shock and resist warping. The 
triangular shape provides a low center 
of gravity to make SmartLevel more 
stable than I-beam levels. 


100% guaranteed 


Every SmartLevel is backed by a 100% 


satisfaction guarantee. If for any reason 
youare not happy with your SmartLevel, 
you may return it within 30 days for a 
full refund. But we're sure you'll want to 
keep it — and it's backed by a one-year 
warranty against defects in materiais and 
workmanship. 


One sensor module will fit interchangeably into any of the 2, 4, & 6-ft. гай 


The sensor module can also be used alone as a torpedo level. 


So order yours today. Then you can 
stop second-guessing your old bubble 
level or replacing it year after year. 
Because you'll have SmartLevel — the 
most accurate, versatile and durable 
"carpenter's level” you'll ever own. 


Order by mail, or phone toll-free 
1-800-SMARTLEVEL 


1-800 762-7853 
Please mention CodeEOPS 
Mon-Fri.: 7:30 AM-5 PM Pacific Time 


Ў wEDGE 


In some areas, SmartLevel is available at select 
stores. Call Wedge Innovations for the name of the 
authorized SmartLevel dealer nearest you. 


4 


| Mail to: Wedge innovations, 532 Mercury Dr, Sunnyvale, СА 94086 | 


Description wem* Oty Price — Tul | 
Sensor Module (fits in any rall) SM $89.95 
| 2 ft. Rail (without module) TR2 $30.00 | 
| алс kan without тодше) TRA $60.00 
6 ft Rail (without module] TRO $90.00 
| Sub total: 


Calif. residents add local sales tax: 


Shipping (add $6.50 for each rall ordered; 
Alaska & Hawaii $10 per rai 


| 
| 
| 
| 
| 
| LN | 
| 
| 
| 
| 
| 
| 


| 


Payment method: (Check (VISA [O MasterCard 


| ШИИ | Be re 


Authorized 
| card signature 


Ship to: (No РО. boxes please.) 
Name 


«E 


| гае 


Daytime phone | D 


*Mail orders, please allow 3 weeks for delivery. For faster service, 
| credit card orders may be placed by phone. For overnight or second- | 
day delivery service, call Innovation for delivery charge quote; 

| Foreign orders please write, or FAX to 1-408730-3353. 
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BY TIMOTHY 0. BAKKE 


Up-and-down kitchen A 


Modular cabinets from Granberg Supe- 
rior Systems make it easy for both able 
and wheelchair-bound people to use the 
same kitchen: The cabinets move up 
and down at the touch of a switch for a 
counter-top height of 27 to 39 inches. 
There are two modules—upper and 
lower cabinets with either a sink unit 
or a range unit. The entire module 
moves on wall-mounted tracks, pow- 
ered by an electric motor. Granberg Su- 
perior Systems, 1221 State St., Suite 24, 
Santa Barbara, Calif. 93101. Price: 
$2,000 to $4,000, not including cabinets. 


4 Waterproof wood 


Like other pressure-treated woods, 
Wood + Plus lumber is insect- and rot- 
proof. Unlike them, it is sealed against 
moisture damage—guaranteed for 50 
years, says Chesapeake Wood Treating 
Co. (Box 311, West Point, Va. 23181). 
Price is also about 15 percent higher. 


Easy-assembly brackets > 

Build-It-Square brackets make it sim- 
ple to build shelf units and bookcases. 
Slip nominal one-inch lumber or *4-inch 
panels into the eight corners, four 
crosses, and 12 T's; they act as guides 
to keep everything square. R С Co., Box 
595, Rush City, Minn. 55069; $6 a kit. 
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Plumbing manifold A 


With Vanguard's SuperFlow Manabloc, 
each fixture in your plumbing system 
is fed by its own supply line, rather than 
being fed by branches off a main. The 
result is equalized flow to all fixtures, 
faster hot water, and fewer fittings, says 
Vanguard Plastics (831 N. Vanguard St., 
McPherson, Kan. 67460). 


Sculptured ceilings 


Drop-in Eurostone panels for suspended 
ceilings are made of perlite, a volcanic 
mineral that is heat, moisture, and mold 
resistant, says Domtar Gypsum (Box 
1024, Troy, Mich. 48083). The color- 
through panels are lightweight, yet are 
claimed to have high dimensional sta- 
bility. Price: about $1.50 a square foot. 


JOHN B. CARNETT 
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Remington. 


The NEW Remington shooting glass, features: 
© Virtually indestructible 2mm. polycarbonate lenses for the ultimate 
in impact protection. 
€ Sturdy optical quality frame with long-life hinges. 
© Cushioned cable temples for all-day comfort. 
© Brow bar and adjustable nose pads for comfortable, positive fit. 
© Available in bright yellow, gray, clear, blue block lenses. Clip on 
model available. 
Dont risk injury with a shooting glass that cannot protect your eyes. 
The new Remington shooting glass is not only stylish but also offers 
you the protection you need. 
One of the most trusted names for sportsmen, Remington now of- 
fers this fine shooting glass for only $29,95 
The top of the line amber tinted blue filter model affords increased 
definition and acuity for only $34.95. Buy them at your favorite sport- 


| 


ing goods store or order direct. 
Free Remington? hard carrying case and cleaner cloth included. 
4 LENSES AVAILABLE 

TOP OF THE LINE 

AMBER-BROWN 

BLUE LIGHT BLOCKING o @ GRAY 
Remingtor's ultimate lens blocks out ‘This gray lens is designed for bright 
approximately 97% of blue light spec- sunlight shooting and makes an excellent 
trum for greater contrast and increased all-around sunglass. 


visual acuity. For outdoor shooting and 
|a great all-around sport glass. 


BRIGHT YELLOW 
The bright yellow lens is perfect for 
indoors or shooting and hunting on cloudy 
days. Increases detail and contrast. 


CFO ae 


Remington's clear lens is UV coated and 
ideal for Indoor shooting and outdoor 
use on heavily overcast days. 


"EL 
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Dramatic Test Results for Impact Protection! In a controlled test the new Remington shooting glass was 
tested against a well known $85.00 shooters glass. From a distance of 5 feet a 7.25 grain pellet was fired from 
aBeeman / Feinwerkbau 65 MKI air pistol at 525 feet per second. The well known brand shattered dramatically 
while the Remington lens not only held firm but survived with only a dimple. 


Г ORDER NOW! 1-800-992-1255 
Remington Shooters Glasses. 
Order toll free or mail this coupon. 
Olympic Optical Co., 

Box 181232, Memphis, TN 38181 


- Add $2.50 per order for postage & handling 
- Add $7.50 per order for orders outside USA. 


- TN residents add 7% sales tax. 
О MasterCard О Visa D Payment Enclosed 
E-L 1L bd p p Lp dc ge d al 
Credit Card * Exp. Date: / / 
‘Signature:. 
Name: 


©1989 under license. The Remington Arms Company. All rights reserved. 
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By ARTHUR FISHER 


Advanced propeller 


Despite appearances, this propfan is 
different. Different, that is, from the 
ones we've shown in this column over 
the years as NASA's Advanced Turbo- 
prop Project spins along. The goal of 
that project is to design propulsion sys- 
tems that may reduce fuel consump- 
tion by 25 or 30 percent compared with 
conventional turbofan engines. 

Some previous designs used two 
counter-rotating sets of blades to over- 
come one problem: As the power of 
these advanced propellers is increased, 
во is the longitudinal component of 
airflow around the engine—a phenom- 
enon called swirl. Swirl contributes 
nothing to propulsion; for a single 
eight-bladed prop, it lowers efficiency 
by about eight percent. 

Engineers at NASA's Lewis Research 
Center in Cleveland, where the Ad- 
vanced Turboprop Project is located, 
found that using counter-rotating 
props helped overcome losses due to 
swirl. But that approach obviously 
adds complexity, and cost, to a single- 
prop design. 

What if the design used a station- 
ary set of vanes in place of the second 
counter-rotating prop—a simpler ap- 
proach? Answering that question is the 
aim of the test pictured. A two-foot 
scale model of the advanced propeller 
Swirl recovery model is being subjected 
to speeds up to Mach 0.8 in the Cen- 
ter's 8-by-6-foot supersonic wind tun- 
nel. During the tests, the pitch of the 
metallic vanes (manufactured, like the 
propfan, by Hamilton Standard) was 
varied, as was the distance between the 
prop blades and the vanes. 

First results: a significant improve- 
ment in the aerodynamic efficiency of 
the propfan. 


Just scintillating! 


Until now, crystalline lead carbonate, 
called cerussite, has struck the fancy 
only of mineral collectors. But research- 
ers at the Lawrence Berkeley Labora- 
tory in California have discovered that 
the material is a superb scintillator, 
and could revolutionize a host of med- 
ical and scientific instruments that de- 
tect radiation. 

Scintillation is a rare property: Cer- 
tain materials emit light when they 
are stimulated by ionizing radiation, 
such as X-rays and gamma rays. The 


pair of photos here show a prepared 
crystal of lead carbonate scintillating 
under ultraviolet light (left) and the 
natural form of the mineral illumi- 
nated with blue light (right). Only 
about 20 scintillators have been found 
to be useful in scientific work; most ma- 
terials simply convert ionizing energy 
to heat. Radioisotope cameras and pos- 
itron emission tomography (PET) sys- 
tems use scintillation crystals, and 
have enhanced the ability of physicians 
to diagnose disease and locate tumors. 
Scientific detectors use the crystals 


light to reveal structural details. 


This anti-swirl propfan uses a set of stationary vanes to improve efficiency. 


A superior scintillator, crystalline lead carbonate appears under ultraviolet light (left) and in blue 


in nuclear and high-energy physics 
research. 

The Lawrence Berkeley Laboratory 
team discovered, after a two-year 
search for better scintillators than 
those currently used, that lead carbon- 
ate has a markedly superior combina- 
tion of high stopping power—especially 
for gamma rays—and fast time re- 
sponse. Moreover, it absorbs far less 
moisture from air than other scintil- 
lators, so it doesn’t need to be sealed 
in metal and glass. These advanta- 
geous properties could eventually 
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—when techniques for manufacturing 
large enough crystals have been dev- 
eloped—create major advances in ra- 
diation detectors. 


Warmest decade 


If you thought 1989 was cooler than 
the blazer of 1988, you were right. But 
it is still the fifth warmest year in a 
century of temperature monitoring, 
according to the data analyzed by the 
University of East Anglia and the 
United Kingdom Meteorological Office. 
Those are the folks who brought us the 
news that 1988 was the hottest year 
of the century [“Global Warming,” 
Aug., Sept., Oct. '89]. 

All told, the 1980s had six of the 10 
warmest years, and qualifies as the 
warmest decade since meteorologists 
began collecting readings in the 1860s. 
All these records are for global aver- 
age temperatures; individual sites may 
vary wildly from the average. 

And please don't write to say that 
the decade won't be over until after 
1990. The way you characterize a dec- 
ade is purely arbitrary; the generally 
accepted definition has the decade be- 
ginning with the zeroth year and end- 
ing with the ninth. 


The once and future king? 


Ina sense, Tyrannosaurus rex is a cul- 
tural icon. Who can forget his titanic 
battles with punier, though still for- 
midable reptiles in King Kong and 
Fantasia? What child, exposed to the 
dinosaur’s towering presence in a mu- 
seum exhibit, came away unawed? Was 
not the terrible tyrannosaur the larg- 
est and fiercest flesh eater ever, the all- 
time, unchallenged king of beasts? 

Maybe not. 

A claimant for the throne named 
Epanterias amplexus, one of the al- 
losaurus family of reptiles, has been 
discovered by a University of Colorado 


team led by Robert Bakker. Its fossil 
remains, excavated near Fort Collins, 
Colo., indicate that it measured about 
50 feet long and weighed some four 
tons. The beast appears here in Bak- 
ker’s own drawings. In one, Epanterias 
is shown drawn to scale with another, 
smaller allosaurus, a Tyrannosaurus, 
an Indian bull elephant, and a quar- 
terback (presumably from the Univer- 
sity’s team). The other drawing shows 
the creature in an attack sequence 
against a Camarasaurus. 

A matchmaker wishing to make odds 
on which animal—Tyrannosaurus or 
Epanterias—would emerge victorious 
from a fight is in the same position 
as someone handicapping a John L. 
Sullivan-Marciano bout. The two could 
never have met. Epanterias roamed 
about 130 million years ago, during the 
Jurassic period. It must have gone ex- 
tinct at least 30 million years before 
the reign of Tyrannosaurus, in the Cre- 
taceous period. 

Bakker seems willing, however, to 
place a fictitious bet on his recent find. 
The forelegs of Epanterias, he says, 
were large and much more powerful 
than those of Tyrannosaurus. “The 
claws seem to be the longest and strong- 
est of any meat-eating dinosaur that 
ever lived.” And the ability to gape its 
enormous jaws wide gave it the ability 
to gulp unseemly bites of prey in a 
single munch. “Because of its jaw 
structure,” Bakker says, “Epanterias 
could have swallowed a 1,400-pound 
Hereford cow.” In fact, he believes that 
it was the only dinosaur capable of 
single-clawedly killing the 75-foot- 
long, vegetarian Brontosaurus. 


Radiation risks 

The risks of exposure to low levels of 
X-rays and gamma rays may have been 
considerably underestimated in the 
past, according to a National Research 
Council report. An expert panel found 
that the chance of developing cancer 
from this ionizing radiation may be 
three to four times higher than previ- 
ously believed. Moreover, it found that 
fetuses that were exposed to low lev- 
els of radiation between the 8th and 
15th week of gestation have a greater 
risk of being mentally retarded than 
earlier studies held. 

The report, called BEIR V—the fifth 
in a series on the biological effects of 
ionizing radiation—is based on revised 
dose estimates for survivors of this 
country’s atom bomb attacks on Hiro- 
shima and Nagasaki, together with 
added epidemiological evidence on can- 


Epanterias 
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cers and other health effects incurred 
by both atomic bomb survivors and peo- 
ple exposed to radiation as part of med- 
ical therapy. 


Food/chemicals redux 


An expert on toxins speaking at a 
meeting of the American Association 
forthe Advancement of Science in Feb- 
ruary echoed some of the controversial 
views of Bruce Ames reported here 
recently [“The Man Who Upset the 
Apple Cart," Feb.]. 

Robert J. Scheuplein, director of the 
FDA's Office of Toxicological Sciences, 
said that the cancer-causing danger 
from natural toxins in foods far out- 
weighs the risks of man-made chemi- 
cals such as pesticides. He reported 
that 98 percent of the cancer risk from 
foods is from natural substances—such 
as the trace amounts of the mold- 
produced carcinogen aflatoxin found in 
peanut butter. Concerns over the dan- 
gers of synthetic chemicals can be ex- 
aggerated, he said: 

"The risk is from natural carcino- 
gens in the diet because they over- 
whelm all the others." 


"M . 
Supercondudivity review 

At the same AAAS meeting, a panel 
of experts appraised the current sta- 
tus of research on high-temperature 
superconductors and found much that 
was encouraging. C. W. “Paul” Chu, di- 
rector of the Texas Center for Super- 
conductivity at the University of Hous- 
ton, said, “In the last three years, we 
have made great progress in research 
and development. More than a dozen 
high-temperature superconductors 
have been discovered in four different 
chemical systems.” The best of them, 
he said, operate in the range of the 
120s (kelvins), so they can be cooled 
by liquid nitrogen rather than the liq- 


uid helium demanded by conventional 
superconductors. 

Edward Mead, superconductivity 
manager of E. I. du Pont de Nemours, 
reported that despite fears to the con- 
trary, the Japanese are not creating a 
"superconductor gap" by surging ahead 
of the United States. Rather, the two 
countries are abreast in the struggle 
to perfect practical superconducting de- 
vices. “We are still a long way from 
practical applications," he said. "This 
race is a marathon, not a sprint." 

As for the explanation ofthe strange 
behavior of high-temperature super- 
conductors, "the plot has enormous- 
ly thickened over the last few years." 
That's the judgment of J. Robert 
Schrieffer, a Nobel laureate in physics 
at the University of California, Santa 
Barbara, and one of the originators of 
the BCS theory that accounted for 
"normal" superconductivity. "There is 
an enormous number of entries of the- 
ories of interest—but not necessarily 
to Mother Nature." 

Some of these new theories involve 
such exotica as solitons, bugs, spin liq- 
uids, and "anyons"— particles that are 
neither bosons nor fermions in the 
quantum world. *For every theory that 
falls out of the race," Schrieffer said, 
"three new ones appear" 
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Devilish supercar 


"The old Lamborghini Countach was 
a beast. The new Diablo is a beast, but 
itis a sort of civilized beast," says Tony 
Richards, Chrysler's director of Lam- 
borghini and international program 
planning, describing the 485-horse- 
power replacement for one of the world's 
most recognizable supercar legends. 
Debuted in the United States at the 
Chicago Auto Show, the mid-engine 
two-seater has reportedly topped 200 
mph on the test track in Italy, mak- 
ing it more potent than the aging 
Countach, and more up to date in its 
profile as well. Styling considerations 
aside, this new look affords a much bet- 
ter view of the road ahead. 

The Diablo (Spanish for devil) re- 
tains the basic elements of the Coun- 
tach, including a tubular space frame. 
To allow easier attachment of acces- 
sories, the frame now is fabricated from 
rectangular, rather than round cross 
sections. Most of the body panels are 
aluminum, as in the Countach, though 
carbon fiber has been specified for the 
bumpers, hood, and engine cover. The 
roof is steel. 

The Diablo's design shows influences 
from both sides of the Atlantic, hav- 
ing been drawn by Turin-based Mar- 
cello Gandini. Chrysler's top brass 
found this design too angular and re- 
portedly ordered Gandini to smooth it 
out. Highland Park stylists were re- 
sponsible for the interior. 

With a curb weight of 3,640 pounds, 
the Diablo is nearly 200 pounds heav- 
ier than its older brother, hence the 
need for an upgrade to a 5.7-liter dis- 
placement for the 48-valve V12. The 


Automotive Newsfront 
By DAN McCOSH Detroit Editor with Brian Nadel in California, David Scott in England, Don Sherman in Chicago, 
and Herb Shuldiner in Florida 


A modem-day remake of the legendary Countach, 
Lamborghini's 200-mph Diablo is powered by a 
5.7-liter V12 (right), which provides 485 hp to 
propel the two-seater to over 200 mph. 


Diablo retains the mid-engine power- 
train arrangement and five-speed man- 
ual transmission of the Countach. Fuel 
is fed individually to each cylinder 
bank through a Lamborghini-designed 
electronic multi-port fuel-injection sys- 
tem. The 485-hp rating is for cars with 
US.-legal emissions gear in place. 

Both the front and rear suspensions 
use unequal length double wishbones, 
with a single coil spring for each front. 
wheel and a pair of coil springs for 
each rear wheel. Pirelli P-Zero tires 
that are a downsized version of a 1986 
Formula One racing design are fitted 
atthe four corners. The car has a rear- 
ward weight bias, with 60 percent of 
its weight resting on the back tires, 
giving them enough bite to click off a 
0-to-60-mph acceleration time of about 
four seconds. To bring it to a stop 
quickly, the Diablo's front brake rotors 
are over a foot in diameter. 

Though Lamborghini's new beast 
isn't on sale yet, some technological up- 
grades are already planned. The first 
will reportedly be an electronically 
controlled clutch that allows clutchless 
shifting. After that, Lamborghini will 
introduce a four-wheel-drive version 
with a viscous clutch that transfers up 
to 15 percent of engine torque forward 
when the rear wheels begin to slip. 
Next on Lamborghini's computer-aided 
design screen is a mini-devil, with 
performance comparable to a Ferrari 
308 at a price of about $100,000. This 


should put it in the hands of the kind 
of driver who feels the anticipated 
$190,000 for the new Diablo is a bit 
steep. 


Pulse-quickening coupe 


The short list of rear-drive cars still 
on the market loses one long-standing 
member as Isuzu retires the Impulse 
from active duty. The new-for-1990 re- 
placement, called Impulse XS, is a 
front-wheel-drive sport coupe powered 
by a 1.6-liter 16-valve four-cylinder en- 
gine. The XS's iron-block aluminum- 
head engine uses electronic controls to 
produce a nearly flat torque curve 
(peaking at 102 pound-feet) and an im- 
pressive 130-hp peak at 6,800 rpm. 
Computer-controlled throttle plates 
close off four of the eight intake mani- 
fold runners at low engine speed to im- 
prove low-speed drivability. 

Even though the Impulse XS ap- 
pears to be a clone of the Geo Storm 
sold by Chevrolet dealers, it does boast 
two unique features: The engine is 
rated at five more horsepower, and its 
chassis has been tuned by Lotus Group 
of England. As in the Storm, a strut- 
type independent suspension is used 
both front and rear with coil springs 
and gas-pressure shock absorbers. The 
suspension geometry provides a nega- 
tive scrub radius to improve stability 
during uneven traction conditions 
and give a small amount of pas- 
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sive rear-steering. High-performance 
185/60HR-14 tires and four-wheel disc 
brakes are standard. 

Inside, the Impulse XS offers 2+2 
seating, a driver's side air bag, con- 
trol switches mounted adjacent to 
the four-spoke steering wheel, 
full instrumentation, cloth 
upholstery, and a five-speed 
manual transmission. Ап 
electronically controlled 
four-speed automatic, various 
power assists, aluminum 
wheels, and an upgraded au- 
dio system are available as options. 
Pricing of the Impulse XS starts at 
$11,999. And later this year Isuzu will 
up the ante with the 1991 Impulse RS 
fortified with turbocharging and full- 
time four-wheel drive, a model that's 
sure to wreak havoc in the $17,000 
price class.—D. Sherman 
Electric minicar 
Peugeot at present has some 250 elec- 
tric delivery vans operating in France 
and is expected to give the General Mo- 
tors Impact [“ANF,” Apr.] a run for its 
money in a race to be the first major 
auto company with a commercially 
available electric car. The French car 
maker is now negotiating with Los 
Angeles city fathers over the possible 
delivery of 3,000 “green” versions of the 
Peugeot 205 supermini. Peugeot is 
pressing the government for tax incen- 
tives to offset the higher initial cost of 
the nonpolluting vehicles. 

Conversion of the little hatchback 
to electric power is eased by housing 
the batteries and all drive components 
in the 205’s engine bay, leaving the pas- 
senger and luggage compartments 
unchanged. A 72-volt pack of nickel- 
cadmium batteries powers the 205’s 
16-hp direct-current motor, driving the 
front wheels through a fixed-ratio step- 
down transmission. Speed is controlled 
by a solid-state thyristor that pulses 
the current at variable rates to maxi- 
mize efficiency. Releasing the acceler- 
ator pedal instantly engages the trac- 
tion motor as a generator to recharge 
the batteries on braking. This regen- 
erative braking predominates during 
initial brake-pedal travel, after which 
the hydraulic brakes take over. 

Peugeot’s electric mini bristles with 
practical refinements. For example, the 
microprocessor and batteries sit in 
water-cooled carriers to boost their 
efficiency and battery gases released 
during charging are diluted by an air 
pump. A “fuel” gauge shows the bat- 
tery pack’s level of usable charge re- 
maining, and an alarm sounds a warn- 
ing when it drops below 10 percent. 


RECHARGE PLUG 


AIR PUMP 


COOLANT TANK 


POWER TRAII 
~ 


The Peugeot 205 minicar uses water-cooled nickel-cadmium batteries (photo) to power its electric 
drive train. An air pump disperses battery gases on recharging. 


Though no great performer on the open | mph. This scenario describes Audi's 
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an electric motor powering the rear 
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Duo ban areas. It’s fitted to an Audi Avant 
As you motor down a freeway exit ramp | Quattro wagon, where existing four- 
onto the city streets, a reverse twist of | wheel drive simplified the prototype's 
the ignition key effectively silencesthe | conversion. 
engine and halts the output of exhaust Removing the rear axle's drive shaft 
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Audi's unique experimental Duo-Hybrid Quattro wagon gives the driver a choice between powerful 
gas-powered front drive and quiet nonpolluting electric rear drive. 
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ней, discontinue use ol ROGAINE and consult your doctor. Presumably. such effects would be most likely if greater suitable for any of its Quattro models, 

abso occurred. © g. because ROGAINE wa зе on damaged or tameg shin o рене 1an едете and figures the additional cost at 
in animal studies. minoxidi, in doses higher han would be obtained trom topical use in people. has caused important heart i 

гили dme. The nd damage has not beer seen in urans ven mon рде far lod pressure elc around $1,400. The company is now 
doses demonstrating the Duo concept to lo- 


What factors may increase the risk of serious side effects with ROGAINE? 


"папкае win own or suspected элдей Coronary artery sae or Ie presence ol o cal authorities and delivery services 


would be at particular пй f systemic effects (na is. increased hear rate or Hud retention) i 
Physicians. and patents wih these kinds о! underlying diseases shouid be conscious ot ne potential ramen fne in Germany.—D. Scott 
choose o use ROGAINE 
ROGAINE should be applied only to the scalp and should not be used on other parts of the body. because absorption of 2, e, 
inot may e creasedand tne nsx ol se acts may become pet Vo shod nse OGAE versa becomes Diesel resurrection 
irritated or is sunburned, and you should not use it along with other topical treatment medication on your scalp. 
Can men with high blood pressure use ROGAINE? H i 
уйи with hypertension. hiding позе under treatment with antihypertensive agents, can use ROGAINE but show's Back in the early 1980s when gas lines 
breed Gey yh dc: Рина у pei гй Bod prc sd ee ANE were still fresh memories, diesel-pow- 
ИИ TES NA INE в танина by their physician one month aer starting ROGAINE and at least every six ered cars were reaching their height 
months afterward Discontinue ROGAINE н systemic eects occur i i i 
Do not use tin conjunction with other topical agents such as corticosteroids. retinoids and petrolatum or agents at of popularity. But then gasoline prices 
tmanceperalneous baton RDGANE frp звону Each тї rans 20 mg mon nd cen getan plunged and car buyers deserted die- 
No carcinogenioty was found with topical application. ROGAINE should not be used by pregnant women or by nursing sels in droves— deciding that the has- 
mothers The fece on labor and delivery are nof known. Pediatric use Salely nd effectiveness has not been established : 
under age 18. sles of noise, fumes, and more frequent 


Caution: Federal law prohibits dispensing without a prescription. You must see a doctor to receive a prescription 


oil changes weren't worth better fuel 
economy. Diesel engines still enjoyed 


jo widespread acceptance in Europe, but 
hn their sales slumped on this side of the 
The Upjohn Company Atlantic to a point where Mercedes, 


©1990 The Upjohn Company J2777 February 1990 Peugeot, and Volkswagen abandoned 
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Learn to troubleshoot and service today's 
computer systems as you build 
a fully AT-compatible micro, 

complete with 1 meg RAM ang 
powerful 20 meg hard drive 


training includes all this: « NRI's unique Discovery Lab* for circuit design and diagnosis 
gta бийин trig tl yo rough аон on эшда cet « A ШИШ og 
visually examine computer circuits * The new AT-compatible West Coast 1010 ES computer with 
286 CPU, 101-key "'intelligent"' keyboard, 1.2 meg, 5%" high-density floppy disk drive, 1 meg RAM (expandable 
to 4 meg), 64K ROM, a 20 meg hard disk 
drive * Bundled software 


including 
MS-DOS, GW-BASIC, word processing, 
isheet, and database programs 
= Reference manuals with programming 
‘and schematics 


NEW! 


Now includes 
AT-compatible 
computer! 


Train the NRI Way— peripheral—now included in your course to No classroom , no night school, no 
and Earn Mone: ici 'amatically increase ta storage to quit your present job until you're 
у dramatically і the да need i ob until you's 
Any Brand of Computer серу of your computer while giving you ready to make your move. And all 
(uer "came Mad wii ee MN lightning-quick data access. Plus you work throughout your training. 'ou've got the full 
Jobs for computer service technicians will with exclusive word processing, database, support of your personal NRI instructor and 
almost double in the next 10 years according and spreadsheet software, yours to use for the NRI technical staff, always ready to 
D ment of і i your own professional and persot answer your questions an р you 

to Department of Labor statistics, making ` own professional and nal ns and һе! 
computer service one of the top 10 growth applications. whenever you need it. 
fields in the nation. As you build your computer, 

Now you can cash in on this exciting performing key бааа да and 3 FREE 100-Page Catalog Tells More 
0] ity—either as a full-time i experiments at each s! of assembly, you I " 

ican e ina pickle АНА get the confidence building real-worl Es toda qoe азан aspect a of 

of your own—once you've mastered experience you need to work with, NRI's innovative computer training, as well 
electronics and computers the NRI way. troubleshoot, and service today's most h rami ари! a Кай э vio 

NRI's practical combination of widely used computer systems. servicing, electronic music technology; 
ckils starts youth the шыпы of © Мо Experience Needed, NRI Builds It In Security electronice, telecoramunications, , 
arona Сое ы through morbo ^ This is the kind of practical, hands-on the coupon is missing, write to: NRI School 
во] circuit way uj бу vL ic -Hil inui 
Met nanc in CAE OE experience that makes you uniquely of Electronics, McGraw-Hill Continuing 


You even learn to program in BASIC and 
machine age, the essential language 
for troubleshooting and repair. 


Get Real-World Skills as You Train 
With a Powerful AT-Compatible 
Micro—Now With 20 Meg Hard Drive! 


"То give you hands-on training with the 
absolute in state-of-the-art computer 
technology, NRI includes the powerful new 
West Coast 1010 ES computer as the center- 
ресе of your (raining ing. As you assemble this 
IBM AT-compatible micro from the 
key! up, you actually see for yourself 
how every section of your computer works. 
"You assemble and test your computer's 
"intelligent" keyboard, install the power 


supply and 1.2 „ Бул" floppy disk drive, 
then interface igh-resolution monitor. 
But that's not all. 


Your hands-on training continues as 
you install a powerful 20 megabyte hard 
disk drive—today's most-wanted computer 


prepared to take advantage of today’s 
opportunities in computer service. You learn 
at your own convenience in your own home. 


Education Center, 4401 Connecticut Avenue, 
'ashington, DC 20008. 


IBM and AT are registered trademarks of International 
Business Machines Corporation 


END COUPON TODAY FOR FREE NRI CATALOG! 


MRI T 
McGraw-Hill Continuing Education Center 
4401 Connecticut Avenue, NW, Washington, DC 20008 


GÉ CHECK ONE FREE CATALOG ONLY (Electronic Circuit Design 


C] Air Conditioning Heating & Refrigeration 


C] Computers & Microprocessors О Computer 
CI TV/Video/ Audio Servicing О Telecommunications C Electrician 

C] Robotics. C] Basic Electronics C] Locksmithing 
О Electronic Music Technology О ing and Accounting [Travel Careers 
O Security Electronics C] Building Construction O Writing 

O Digital Electronics Servicing (О Automotive Servicing C) Paralegal 


Name (Please print] 


ng C) Small Engine Repair | 


Street 


City/State/Zip 
We'll give you tomorrow. 


101-050 


Accredited Member, National Home Study Council 


Above is a vision of the future of 


automotive styling by Li Chih Fu, whose low-slung coupe 
has a rear spoiler that extends all the way to the windshield. 


a shrinking market. Volkswagen led 
the way back with a diesel-fueled Jetta 
last year [“ANF,” Aug. '89], and more 


recently Mercedes unveiled a pair of | 


updated turbocharged diesel models: 
the five-cylinder 300D and six-cylinder 
350SDL. Not only are these the quick- 
est and quietest diesel cars Гуе ever 
driven, but Mercedes engineers claim 
that the engines are the cleanest burn- 
ing diesels the company has ever of- 


fered in the United States. Overall, I 
found the cars to be quiet and free of 
the annoying clatter and vibration for 
which diesels are noted. In fact, the 
acoustic insulation in the engine bay 
muffled engine noise so well, I could 
not hear the engine of a 300D until I 
lifted the hood. 

Why are Mercedes and VW reviving 
| diesels at a time of historically low gas- 
| oline prices? In Mercedes' case, it is 


U-HAUL SELLS 


HITCHES 


FOR THE GOOD TIMES! 


and installs the right 
custom hitch for your 
recreational needs. 


— Fou 


For whatever you drive, whatever you tow, U-Haul can provide 
everything from small hitches to complete towing systems. And every 
hitch carries a lifetime warranty, honored nationwide. So hook up to the 
good times with the hitch professionals at U-Haul. 

Call now for a free Select-A-Hitch Guide at 1-800-528-0361. 
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an effort to satisfy current diesel own- 
ers who want more technically up-to- 
date diesels to replace their present 
cars. Hans Jordan, Mercedes market- 
ing head, says the company expects to 
sell about 4,000 diesel cars annually, 
barely five percent of their sales here. 

Hardly a groundswell, but still tech- 
nically interesting, the Mercedes die- 
sel power plants have been redesigned 
to encourage stratified charge combus- 
tion. The most important change is a 
refinement of the walnut-sized combus- 


| tion prechamber. Through the pre- 


chamber's six small “burner ports,” a 
burning mixture rich in fuel is forced 
into the cylinder, where combustion 


| continues in a lean environment. The 


result is an engine that meets all 
present federal government emissions 
standards, but not the tougher Cali- 
fornia regulations, and the cars will 
not be offered for sale there.—H. S. 


Future coupe 


Last fall, automotive design students 
at Pasadena, Calif's Art Center Col- 
lege of Design were given the envia- 
ble assignment of restyling the Mitsu- 
bishi Eclipse sport coupe from the 
wheels up with only one ground rule: 
utilize the car's major components. For 
Li Chih Fu, this meant looking beyond 
the present car to design a practical 
futuristic sport coupe that had “im- 
proved rear-passenger headroom. The 
solution was to take advantage of the 
rear wing to break up the roof's flow- 
ing line and increase headroom," ac- 
cording to Fu, a native of Taiwan who 
now calls Southern California his 
home. In his styling exercise that cul- 
minated in the clay model shown here, 
Fu extended the rear spoiler's line for- 
ward all the way to the front fender in 


| adownward rake. The goal was to em- 


phasize the car's dynamic element. 


Fu says he went all out to stress the 
car's aggressiveness by adding muscu- 
lar flares to the bulging wheel wells 
and designing three-spoke wheels that 
incorporate Mitsubishi's diamond logo. 
While the student's styling exercise 
has the same overall length as the pro- 
duction car, it has a longer wheelbase 
and is slightly wider to improve dy- 
namic handling. And as for using the 
current power train, Fu says the four- 
cylinder engine easily fits in either 
the front or rear for added design 
flexibility. 

The reaction from Mitsubishi corpo- 
rate designers who came to Pasadena 
to view the student designs was posi- 
tive overall, although Fu says they 
considered his choice of color “very 
strange to say the least." He says the 
car's green luster was deliberate and 
hard to achieve. It is the product of a 
base layer of silver followed by several 
coats of green to give it the rich and 
deep look of a show car.—B. N. 


News briefs 


*Renault and Volvo will trade stock 
to form Europe's fourth largest vehi- 
cle manufacturer, with combined sales 
of $45 billion. 

ePacific Gas and Electric Co., Cali- 
fornia's largest utility, has opened an 
automotive refueling station that will 
offer natural gas for fleet vehicles at a 
30 percent savings compared with 
gasoline. 

* Toyota will require all of its 4,000 
dealers in Japan to recycle ozone- 
damaging refrigerants used in auto air 
conditioners. 

*Philips and Chrysler's Acustar 
parts division are teaming up to de- 
sign and manufacture automotive 
sound systems and electronic parts. 

*A Subaru Legacy four-wheel-drive 
station wagon took first place in the 
6,275-mile Alcan Endurance rally 
through Alaska. 

Toyota will build what it claims will 
be the world's largest automotive prov- 
ing grounds. It will be used to develop 
cars for the American and Japanese 
markets. The 12,000-acre-facility to be 
located 47 miles northwest of Phoenix 
will reportedly cost $20 million and in- 
clude a 10-mile track with an esti- 
mated top speed of 155 mph and an 
airfield. 


Native American Mazda 


Consider the latest twist in the "Who's 
on first?" game of global automotive 
baseball: At the Chicago Auto Show, 
Mazda unveiled a new two-door four- 
wheel-drive compact sport utility ve- 


If gas doesn't 

heat water for 1/2 

the cost of electricity, 
РІ eat my stie... 
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Who needs a Campbell Hausfeld Air Compressor? 


[ 


You need one. Because there's almost no 
end to the jobs you can do easier and 
faster with a Campbell Hausfeld 
Air Compressor. 
You can inflate tires, sport 
balls and rafts.You can 
spray paint, fertilizers and 
pesticides. You can clear 
water lines and gutters. 
You can use it with nailers, 
staplers, sandblasters, 


,. tShaveashow ot hands 


= т” 
^ 


sanders, drills and impact wrenches. And the 
list goes on. Campbell Hausfeld, America's 
favorite air compressors. See the complete 
line of air compressors, tools and acces- 
. sories. For more information and the 
^ name of your local retailer, call 
gA 1-800-634-4793, Monday- 
1 Friday 8am-5pm, ЕТ. 


CAMPBELL 
HAUSFELD 


Free air tools for 
frequent 
do-ityourselfers. 


The more qualifying 

Campbell Hausfeld pro- 
ducts you buy, the more 
valuable the free air tool 
or accessory you'll earn. 


Qualify for one of three 
different award levels de- 
pending on your purchas- 
es. Choose from several 
air tools at each level. 


Free impact wrenches, 
paint sprayers, inflators, 
sanders, and more. 


Offer applies to pur- 
chases made April 1 to 
June 30, 1990. 


For complete details 
see your local Campbell 
Hausfeld retailer. 


For the retailer nearest 
you, call 800-634-4793, 
8:00 AM-5:00 PM, Mon- 
day thru Friday, Eastern 
Standard Time. 


CAMPBELL = 
DD, инв 


Since 1836 


Campbell Hausfeld 1990 


The safety steering wheel for the Rover 200-Series absorbs impact to reduce head injuries. 


hicle called the Navajo. What's inter- 
esting is the fact that the new Mazda 
is made by Ford in Louisville, Ky., and 
differs little (badging, grille, equip- 
ment options) from the 1990 Ford Ex- 
plorer [“АМЕ” Feb.]. Mazda has pro- 
duced many vehicles for Ford, includ- 
ing the Courier mini pickup and the 
Probe sport coupe. But this is the first. 
Ford-made vehicle to carry the Mazda 
nameplate. Powered by a four-liter V6 
engine (built in Germany), the Mazda 
Navajo goes on sale this fall as a 1991 
model.—D. Sherman 


Safe steering wheel 


The safety steering on the new Rover 
200 is the tangible outcome of lengthy 
collaboration between the British auto 
maker and the government-run Trans- 
port and Road Research Laboratory. 
With wider use of seat belts, the driv- 
er's head and face are now more likely 


totake the brunt of an impact, increas- 
ing emphasis on the energy-absorbing 
qualities of the steering wheel. The Ro- 
ver wheel has a slender circular metal 
frame embedded near the underside of 
the rim padding (see photo above). Sim- 
ilar deformable spokes extend to the 
hub, and are covered with two layers 
of padding as this is a crucial brain- 
damage zone in a crash. 

А pillow of inch-thick foam padding 
over the entire hub and spoke area is 
encased in a top layer of soft-touch 
spongy material. According to tests 
with a dummy head, this construction 
shows a good chance of preserving del- 
icate facial bones even in a severe im- 
pact. As a further refinement, the 
wheel's apparent hub is displaced be- 
low the true steering hub, placing the 
padding directly in line with the driv- 
er's lurching head, while leaving a 
clear sightline to the instruments 
above it.—D. Scott 


$100,000+ V12 MERCEDES-BENZ S CLASS 


Prototypes of the new Mercedes-Benz S-class 
sedan undergoing winter testing in Scandi- 
navia show only evolutionary styling changes, 
though the car will be larger in every dimen- 


Sion. Beneath the skin, though, there'll be 
engines ranging up to a 400-hp V12. The 
price tag of the top-of-the-line 600SE model 
is expected to top $100,000. 


- 
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Home Newsfront 


By V. ELAINE GILMORE with Phil McCafferty 


Smallish but stylish 


describe the modular houses in the 
photo above. These demo ation 
houses, erected as a joined pair at the 
World Cong enter in Atlanta for 
the annual National Association of 
Home Builders convention, were con- 
ceived with moderate cost in mind. But 
the movers and shakers behind them 
felt that “affordable” conveyed a mini- 
malist image that would belie the feel- 
ing of spaciousness these ho offer. 

The houses are 1990's NEST (for 
New Expanding Shelter Technology), 
a regular feature of the builders’ show 
since 1984. NEST is a project put to- 
gether each year by the Housing In- 
formation Center in New York, the 
Berkus Group Architects in Santa 
Barbara, Calif., and Professional 
Builder, a trade magazine. 

The NESTs have been factory-built 
modular houses in all years but one, 
and most have successfully shown that 
modulars don't have to be boring boxes. 

This year, the NEST team decided 
to look seriously at affordability—the 
housing issue everyone talks about, 
but no one seems able to do much 
about—and accessibility for the 
handicapped. 

The first step in reducing the cost of 


“Achievable” is the adjective chosen to | 


M 


BR R 
11x12 11х12 


A steep roof pitch, 10-foot ceilings, clerestory windows, and open interi- 
ors distinguish these two factory-made modular houses (here joined) from 


run-of-the-mill modulars. 


a house is obvious: make it smaller. 
One 1990 NEST is 1,105 square feet; 
the other is 1,560 square feet. The me- 
dian square footage of houses built in 
1988 was 1,810 square feet, according 
to the NAHB. 

But how do you make smallish 
houses look—and live—bigger than 
they are? 

One solution architect Tom 
McMahon came up with is especially 
surprising because these are modular 
houses: They have 10-foot ceilings. 

Modular houses are noted for their 
low-slung roofs, necessitated by regu- 


lations limiting the height of anything 
that is hauled down public roads. The 
NESTs’ high ceilings are made pos- 
sible by a hinged roof-truss system 
that folds down during transport. The 
builder, Mitchell Brothers Contractors 
in Birmingham, Ala., used a similar 
technology on last year’s NEST house, 
but only the steep roof pitches outside 
showed it off in that house. 
McMahon also apportioned the lim- 
ited space intelligently. For example, 
the smaller house has only two bed- 
rooms, a master bedroom and a sec- 
ond set up for a couple of kids. The beds 
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Nd 


in the kids' room fold up into the wall, 
and a shade hung from the ceiling can 
be lowered to divide it into two spaces. 

Another example: The master bath 
hasa whirlpool tub and no shower; the 
kids' bath has a shower and no tub. 
But the rooms are side by side so both 
bathing facilities are available to all 
members of the family. 

The nod to accessibility for the hand- 
icapped included only the basics: There 
is adequate space for a wheelchair to 
turn all the corners, all doors are three 
feet wide, and there are no interior 
stairs. Lifts or ramps could be installed 
outside in place of the porch steps, 
and an adaptable kitchen could be 
included. 

Just how "achievable" are these 
houses? If built as a factory run, they'd 
sell for around $100,000. 


Let well enough alone? 


Asbestos is known to cause lung dis- 
ease in asbestos miners and workers, 
but a recent article in the journal Sci- 
ence maintained that asbestos may be 
less of a public-health problem to the 
rest of us than researchers and policy 
makers once believed. 

Measurements made in schools and 
other public buildings, even when dam- 
aged asbestos-containing materials 
were present, showed the asbestos 
fibersintheairtobe Yioothe amount al- 
lowed in the work place. In many cases, 
the levels inside were the same as those 
outside. New instruments, primarily 
transmission electron microscopes, 
have enabled researchers to distin- 
guish asbestos fibers from other fi- 
| | bers—and thus revise their count 
| | downward. 

In addition, this advanced micros- 
copy allowed researchers to identify the 
type of asbestos fibers in the air. And 
in all but a few cases, the fibers found 
proved to be a curly type called chrys- 
otile asbestos. Experts have established 
that low-level exposure to this type does 
not pose a health hazard. 

But what about homes? Such things 
as shingles, siding, ceiling tiles, resil- 
ient floor tiles, the backing on vinyl- 
sheet flooring, sprayed-on sound proof- 
ing, patching compounds, textured 
paints, artificial ashes for gas fire- 
places, protective panels used around 
and under wood stoves, furnace insu- 
lation, and pipe and duct insulation all 
contained asbestos before the EPA be- 
gan regulating it in the 1970s. 

*Our agency does not have any sci- 
entific basis to either corroborate or 
disagree with the article in Science," 
says Ken Giles, spokesman for the 
Consumer Product Safety Commission. 


"But we recommend what we have al- 
ways recommended to the homeowner: 
If you suspect you have asbestos, leave 
it alone unless a remodeling project ne- 
cessitates disturbing it." 

Giles especially warns homeowners 
about realtors who may encourage 
them to remove asbestos to make a 
home more saleable. “If you start tear- 
ing out the material, you can create a 
hazard where there was none before,” 
he explains. 

If you plan a renovation that would 


disturb suspected asbestos-containing 
material, the CPSC recommends that 
you first have a sample tested by a 
qualified laboratory. Then, if asbestos 
is present, have it removed by a qual- 
ified contractor. 

You can get a list of laboratories ac- 
credited to identify asbestos from the 
Laboratory Accreditation Program, 
National Institute of Standards and 
Technology, Gaithersburg, Md. 20899; 
phone: 301-975-4016. 

When selecting an asbestos-abate- 


“Whenever I take off 
with Formby’, I end up 
with a great finish?’ 


“Luncovered a buried 


bubbling off.” 


treasure with the help of 

Е 1) Formby’s® Paint Remover. 

| The minute I brushed it 
on 20 years of paint began 


Bob Bergins vision told him that beneath 


the layers of paint was a beautiful oak chest. 
He revealed it with the help of Formby’s Paint 


Remover and Paint Remover Wash. 
“Taking off the paint was 
easy with Formby’. And after I 


used the Paint Remover Wash, ^ 
the wood was so clean and 
smooth 1 didn't have to sand. 


Then I chose one of Formbys 


Wiping Stains.They're thick, not runny, so 
the stain goes on evenly and makes it easy to 
control the color. I finished the chest with } 
Formbys Poly Finish.The woods protected and 
the пазара mes s оа natural 
low shine through. Formbys me turn a 
E ; treasure into an баро CA 
It's easy to get great results wit! mbys 
products. We've got everything for wood care 
projects from start to finish, 
even experts to give you tthe gay 
benefit of our three gen- 
erations of experience; 
call 1-800-FORMBYS, 
or write to Formbys 
Workshop, Olive 
Branch, MS 38654. 
With Formby’, doing 
it yourself doesn't 
mean doing it alone. 
© 1990 Thompson & Formby Inc. 
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Milli Vanilli: 
Girl You Know It's True 
01048 


HERE'S HOW YOU SAVE! 


Start Now With 4 Hits. Yes, start with any 4 compact 
discs, cassettes or records now! You agree to buy just 1 
more hit at regular Club prices (usually $8.98-$9.98 for 
tapes or records, $14.98-$15.98 for compact discs)... 
and take up to one full year to do it. Then you can 
choose another hit FREE! And if you've selected CDs, 
you choose an additional 2 CDs FREE. Thats 6 tapes 
or records or 8 CDs for the price of one and there's 
nothing more to buy ever! 


No Further Obligation Whatsoever! You buy what 
you want...when you want it. Its all up to you! 


Exciting “Members-Only” Benefits! You'll receive 
the Clubs exclusive magazine about every three 
weeks. It will feature the Main Selection in your favorite 
music category, plus hundreds of other hits—many at 
special bargain prices. In all, you'll have 19 convenient, 
shop-at-home opportunities a year. And as a member 
in good standing, you need not send money when you 
order...we'll bill you later. (A shipping/handling charge 
is added to each shipment.) 
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Introducing a big music offer! 


compact discs, cassettes 
or records 


plus shipping & handing with membership 


Buy just 1 smash hit in one year's time. 
Then get 1 album of your choice. 


Enjoy 6 albums for the price of one. 
PLUS 2 FREE CDs iius 


start with Д 
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It's Easy To Get Your Favorite Hits! If you want the 
Main Selection, do nothing. It will be sent to you 
automatically. If you want other hits, or none at all, just 
say so on the card always provided...and mail it back to 
us by the date specified. You'll always have at least 10 
days to decide, but if you don't, you may return your 
Main Selection at our expense. Cancel your mem- 
bership by writing to us whenever you wish upon 
completing your enrollment agreement. Or remain a 
member and take advantage of future money-saving 
bargains. 


FREE 10-Day Trial! Listen to your 4 introductory hits 
fora full 10 days. If not satisfied, return them with no 
further obligation. You risk nothing! So don't delay. 
Pick your hits, write their numbers on the coupon, 
and mail it today! 

Selections not available on 
Records are marked (+). 
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SAVE INSTANT HALF-PRICE BONUS PLAN 
You get 50°%-off bonus savings with every CD you 
Qj buy al regular Club prices...right with your very first 
50 О  purchase...unlike other clubs that first make you | 


buy 4, 6, or even more. 


r—7————- RETURN THIS COUPON TODAY! —»X--—-— = 


Mail to: BMG Music Service, Р.О. Box 91001, Indianapolis, IN 46291 


Please accept my trial membership in the BMG Music Service and send me the 4 hits 
1 have indicated here under the terms in this ad. | agree to buy just 1 more hit at 
regular Club prices in 1 year's time after which I can choose a 6th hit free! And, if | 
select compact discs, | also get to choose 2 extra CDs free. (A shipping & handling 
charge is added to each shipment.) 
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Home Newsfront 


HIGH-PRESSURE SPRAY 


А new spray-painting process called HVLP (high-volume low-pressure) reduces overspraying—and 
air pollution—compared with traditional high-pressure spraying. 


By the Year 2001, Many Radar Detectors Will Be This Advanced. 


In the Year 1990, One Radar Detector Is This Advanced. 


Actual size 


SOLO 


the cordless radar detector by ESCORT 


What Happened to the Power Cord? 


Uni now. you had to worry about a wire 
spiralling downward from your visor, Now you 
don't. SOLO is cordless. On the visor, it's next 
to invisible. 

Until now, you couldn't consider taking your 
radar detector with you when you travel and 
rent a car, Now you can. SOLO is only %” high 
and 24” wide. It's about the size of a garage 
door opener — half the size of a paperback book. 
Total weight is 5% ounces. 

Until now, a thief could walk off with your 
detector and use it. Now he can't. SOLO has a 
digital key. Without it, it won't work. 


m Operates for more than 200 hours on a single 9-vol lithium 
battery. (Gives 5-hr. warning when battery is low.) 


m Most efficient superheterodyne circuits ever engineered 
for a detector. 


m Batterysaver circuit turns SOLO off if you forget 

m As powerful as cord-types 

в Variable rate audio warning with different tones for 
X and K bands. 

m Alert lamp, ten-segment LED signal strength meter. 

m Mute switch and auto-mute function, 

Articulated visor clip, quick adjust windshield mount 


Practically Theftproof 

When you leave your car, slip SOLO into your 
shirt pocket or purse. But if you do leave it 
in your car, smart thieves already know SOLO 
needs the digital key you use when you first 
turn it on and whenever you change batteries. 
They won't grab what they can t use. 

(Don’t worry. If you lose your key, we have 
its registered number in our computer file.) 
Absolutely Unconditionally Guaranteed! 

When you get your SOLO, use it for one full 
month, If for any reason you decide not to keep 
it, send it back and we'll refund every cent you 
paid, even including return shipping costs. 


For fast delivery call toll-free 24 hours a day, 7 days a week 


Call toll-free 1-800-543-1608 
— $345 complete. 
SOLO iiie mons lithium 


battery, alkaline battery, leather 


RADAR RECENER 
EENENENEH pouch. and iravel case. 


e 
EE 


Cincinnati Microwave 

P Department 501650 
One Microwave Plaza 
Cincinnati, Ohio 45249 
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ment contractor, be sure he has a cur- 
rent license, the CPSC advises. The 
employees should have certificates 
showing that they have completed EPA- 
approved training. State and local 
health departments and regional EPA 
offices may have listings of licensed 
contractors. If you want to know more, 
send a postcard to the CPSC, Wash- 
ington, D.C. 20201, and request a book- 
let called "Asbestos in the Home." 


Cleaner spraying 


Increasingly tough environmental reg- 
ulations have paint makers and ap- 
plication-equipment makers working 
to reduce the amount of volatile or- 
ganic compounds (VOCs) that paint- 
ing puts into the air as solvents evap- 
orate. Nationwide, it is millions of tons 
per year. Those compounds contribute 
to smog. 

On the equipment side, a new spray- 
painting process is gaining popularity. 
Its name—high-volume low-pressure, 
ог HVLP—tells its story: A high-vol- 
ume of air is delivered at a low pres- 
sure to atomize paint into low-speed 
particles. The result: more paint on the 
work and less in the air. Right now 
HVLP is mainly a professional proc- 
ess, but one day it could help do-it- 
yourselfers clean up their acts too. 

HVLP painting is about as different. 
from conventional spray painting as a 
morning mist is from a rainstorm. The 
pressure ranges from 2 to 10 psi. With 
regular air-pressure spraying, it runs 
about 30 to 40 psi. And some airless 
systems pump paint at up to 3,000 psi. |" 

The result is overspray, particle 
bounce, and blow back. Conventional 
air-spray methods transfer only 20 to 
65 percent of the paint to the work. 
More sophisticated systems can get 40 
to 80 percent where it belongs. 

But HVLP promises transfer effi- 
ciencies of 65 to 90 percent. The more 
paint that adheres to the work, the 
fewer VOCs go into the air. Besides the 
environmental advantage, there are 
bucks to be saved: More of the paint 
you buy goes onto your work. HVLP 
will work with nearly any coating. The 
soft spray will generally provide a bet- 
ter overall finish. 

HVLP systems vary, but one typi- 
cally starts with a turbine unit—a big 
centrifugal blower not unlike a shop 
vacuum. Another approach is to install 
aconversion unit onto an existing com- 
pressor to reduce the pressure and in- 
crease the volume. HVLP paint guns 
have large, free-breathing internal pas- 
sages and spray-head nozzles designed. 
to flow more material at lower pres- 
sure.—P. M. 


Electronics Newsfront 


By DAWN STOVER 


Head shot 


Physicians at Duke University Medi- 
cal Center are using three-dimensional 
computer images to plan their surgi- 
cal moves before an operation. 

Getting a 3-D view ofan injury from 
conventional X-ray images requires 
zapping a patient from several differ- 
ent angles. Sometimes that isn't pos- 
sible—if he has a broken neck and can't. 
be moved, for example. An alternative 
is a CT scan, a type of magnetic reso- 
nance imaging that shows both bones 
and soft tissues. 

Radiology technologists are using 
new computer techniques to help sur- 
geons learn more from CT scans. A 
computer inside the scanner records a 
packet of information—called a voxel 
—for each layer of the body part being 
scanned. The computer stacks voxels 
to assemble a 3-D model. It can also 
filter the information in each voxel 
—retrieving only the data on bones, 
for example, to build a model of a knee. 
Surgeons can enlarge the model, ro- 
tate it, or slice it in half to figure out 
the best way to repair the injury. 

Scanner manufacturers are also de- 
veloping machines that will take the 
data and use them to mold plastic mod- 
els of bones—models surgeons can not 
only study, but also take with them into 
the operating room [“ ‘Growing’ Parts 
from Liquid Plastic," May '89]. 

Eventually, surgeons may be able to 
“practice” on surgical simulators. Re- 
searchers at NASA's Ames Research 
Center, Stanford University, and the 
Massachusetts Institute of Technology 
(MIT) are building an “electronic ca- 
daver.” To operate on the artificial body, 
a surgeon will don special gloves and 
goggles designed to immerse him in a 
“virtual reality”—a world existing only 
in the perception of someone wearing 
the gear. He'll see a computer-gene- 
rated body and will use computer- 
generated instruments to operate on 
it. Computer-generated blood and guts 
will simulate physical responses— 
something a real cadaver can't do. 


Spare parts 


Motorola, Inc., officials claim the 
CPUAX SuperChip is the largest, most 
dense chip in the world. Jointly dev- 
eloped by Motorola and TRW Inc., the 
chip measures only 1.5 inches on a side, 


Surgeons now use 3-D computer models to prepare for operations. This one is a skull scan. 


but can perform tasks typically done 
by bulky supercomputers. It has more 
than four million transistors. 

Best of all, SuperChip is able to do 
some repair work on itself when it’s 
connected to a much smaller chip that 
monitors its performance. Extra cir- 
cuits are built into the big chip. If one 
circuit fails, its functions can be re- 
routed to an identical circuit nearby. 


Some SuperChip circuits measure only half a mi- 
cron across, Yiso the width of a human hait 


The chip will be used for digital sig- 
nal processing—possibly in surveil- 
lance equipment—aboard planes and 
spacecraft, where the redundant cir- 
cuitry ostensibly protects it from nu- 
clear attacks. The first customer is the 
US. Navy, which will get the chip later 
this year. It won't be commercially 
available for a few years. 

Motorola also claims to have the 
speediest chip for a "mainstream" 
microprocessor. The 68040 cranks out 
20 million instructions per second, ver- 
sus 15 million for Intel's 80486. But 
RISC (reduced instruction-set comput- 
ing) microprocessors work faster. They 
use simplified instructions to save time. 


Made-to-order messages 


Digital telephone answering machines 
have several advantages over tape- 
driven machines: You can erase and 
listen to messages individually, and 
there are no moving parts to wear out 
[*Hello, You've Reached the Age of the 
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Digital Answering Machine," Aug. 
'89]. The main drawback is that the 
digital devices have short memories; 
they take fewer than 10 messages, each 
one limited to 16 seconds. 

PhoneMate, Inc., has partially solved 
the problem by equipping its АП- 
Digital Answering Machine (ADAM) 
with digital signal processing—the 
same technology used by voice-mail 
computers. By compressing data, 
ADAM can record up to five minutes 
of messages. Also, individual messages 
can vary in length. One message might 
take a minute, the next only a few 
seconds. 

ADAM’s digitizing process also en- 
ables you to listen to messages at 
speeds 30 percent faster or slower than 
the original recording. "The message 
is like a strand of spaghetti with tiny 
pieces chopped out or added," says 
Jim Oblak, PhoneMate's marketing 
director. 


Cathedral in a car 


Digital signal processing is everywhere 
now. While it's new to answering ma- 
chines, it's been in some home audio 
systems for several years. What is it? 


A digital signal processor is a special- 
purpose computer able to modify sig- 
nals that have been converted into dig- 
ital format. The processor can make a 
room appear bigger by transmitting 
signals that cancel sound reflections. 

In home stereos, DSP is used to cre- 
ate listening environments. It can 
make rock music sound as if it's being 
played in a stadium, jazz at The Blue 
Note club, or a chorale in St. Peter's. 
In all cases, the idea is to duplicate 
the experience of a live performance. 

DSP is beginning to appear in car 
audio systems. Fujitsu Ten's Eclipse di- 
vision has begun selling the EQS-1000 
(the price matches the model number), 


| and Sanyo have also demonstrated DSP 


PhoneMate's All-Digital Answering Machine stores 
five minutes of messages. Add a memory pack 
to expand the storage capacity to 10 minutes. 


a car DSP unit. Pioneer Electronics, 
Matsushita, Kenwood, JVC, Clarion, 


systems for cars. By building proces- 
sors into other components, Pioneer 
hopes to keep the cost below $400. 

The second generation of processors 
for cars will not only cancel some mu- 
sical sounds, but also ambient noise 
—wind and engine roar. 

If you spend a lot of time in your car, 
you might enjoy a radio system called 


“Cambridge SoundWorks May Have 
The Best Value In TheWorld. A Winner” 


David Clark, Audio Magazine, Sept. '89 


Henry Kloss, creator of the 
dominant speaker models 
of the '50s (Acoustic 
Research), '60s (KLH), 
and '70s (Advent), brings 
you Ensemble, a. 
new kind of: 


к-с 
а System that provi e once reser- 
for large, costly speakers. It virtually disapy 

ПОО сакана еа а 
Ensemble costs hundreds less than it would in stores. 


, Your living room works _ 
with Ensemble, not against it. 
No matter how well a speaker performs, at home 


your room takes over. PUE oherenn wiee 
the room helps the bass may hinder the upper ranges, 
or vice-versa. Ensemble consists of four units: t»o 


bass units and two high frequency satellites. 
The compact woofer units produce the bass that 


Ensemble in your home 
а risk-free for 50 days. 


9 AM to Midnight, (ЕТ), seven days a week. 
Canada 1-800-525-4434 Fax: 617-332-9229. 


LZ 
M 


Yeu can put Ensembles low-frequency units exactly where. 
Speakers because you have to be concerned about the upper j 
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y should go for superb bass. You cant do this with conventional 


the same enclosures as the low ones. 


фе  Diamandis Communications. 
ee ee секс 
| Suite 126M,154 California St., Newton, MA 02158 
| О Send more information and test reports. 
О Send Ensemble risk-free for 30 days, for $499* 
| © Send an Ensemble Gift Certificate for $499* 
ImpayingbyC Check OMC О Visa O AmEx 


State. Zip. 

Phone (Area Code). Number. 
| FOR IMMEDIATE SERVICE: 1-800-AKA-HIFI. 
| We ship worldwide, including APO & FPO. 
MA residents add 5% sales tax. 


ID Logic, developed by New York-based 
PRS Corp. It's incorporated in Tech- 
nics’ new CQ-ID90 car radio. To try 
the radio, I scrolled through lists of 
states and cities on the liquid-crystal 
display, and entered my location. I se- 
lected a format—the choices were clas- 
sical, country and western, rock, jazz, 
easy listening, and talk—and the ra- 
dio tuned itself to a local channel, 
displaying the station’s call letters. 

“There’s a wonderful little listener- 
supported jazz station near my home,” 
I told Pierre R. Schwob, president of 
PRS. “I'll bet you don't have it.” But 
he did—and he found it in just a few 
seconds, 

When a station fades as you drive 
cross-country, you can use ID Logic to 
pick up fresh signals. Just indicate 
your direction of travel, and the radio 
updates its listings. Nearly 10,000 sta- 
tions are in the system’s data base. 


Motorized chess 


“Hi, I’m Chesster. How about a game 
of chess?” The voice came from a speak- 
er built into a chess computer proto- 
type made by Fidelity Electronics In- 
ternational. “First, you have to tell me 


what piece you want to 
move,” Chesster instructed 
me. “Tilt the piece, and use 
the edge of the piece to press 
on its square.” I picked up a 
piece, pressed its square, 
then pressed the square to 
which I planned to move the 
piece. Chesster responded by 
flashing lights, indicating 
the square to which it 
wanted me to move its piece. 
The computer, which will be 
available this summer, even 
cracks jokes and gives coach- 
ing tips: “Remember, the 
bishop moves diagonally.” 
About the only thing 


Learn from your mistakes: The Phantom chess computer will 
replay an entire game, moving the pieces for both sides. 


MusicSystem 
YouCanTake Seriously 
Anywhere. 


The drivers used in Model Elevens two 
voy satelite speakers are, 

high-performance components ist like 
youilespect to fnd in the nest home 
“speaker systems. 


Model Eleven?" is the first transportabte high 
performance component music system. It consists 
ofa powerful 3-channel amplifier and two “satellite” 


high-frequency speakers— 


portable CD or tape player, rivals that of the most 
expensive component systems. And because we 
market it directly from our factory, it costs hundreds 
less than it wold in stores. 

Model Eleven's three speakers are designed to 
work with a room's acoustics to create seamless, 


Henry Kloss created the dominant speaker models of 
the '50s (AR), '60s (KLH) and '70s (Advent)—as well 
‘as our highly acclaimed Ensemble and Ambiance™ 
‘Speakers. While packing a stereo system into 
а suitcase before a vacation, he realized that an 
amplifier, a CD player and two small speakers take 
up the same space required for an acoustic 
suspension woofer to reproduce really deep. 
That was the inspiration for BassCase, Model 
Elevens bass speaker enclosure which doubles as 
the entire systems carrying case. 


acked in a "BassCase"* 
that, when empty, serves as the system's subwoofer. 
Model Eleveris performance, when Exe with your 


* Fits under airline 
seats. 
* Can be checked as 


luggage. 

* Works on all 
electrical systems. 

* Delivers the full 
range of music. 

* Is backed by 
aunique 5-year 
warranty. 

musically * Makes an ideal 
accurate sound Fathers' Day or 
virtually identical Graduation gift. 

to our critically cundWorks. © Ensemble 
acclaimed Ensemble” 

speaker system mak of 
Andit can be used г: 5 
anywhere in the world— CAMBRIDGE SOUNDWORKS | 


115- ог 230-volts AC, or 12-volts DC. It fits under an 126M  154Califomia St., Newton, MA 02158 


airline seat (or can be checked as baggage) so you 
can take it anywhere. But Model Eleven's sound is so | 
good, so “big,” you may want to keep it home. 


C Send me more information on Model Eleven 

O Send Model Eleven risk free for 30 days, for 
3590.1 

C Send me information on other Cambridge 


Try Model Eleven Risk-Free For E vocc M 
SODays.Cali-B00-AKA-HIL* | утте nny 
. . cct. Мше Exp. 
Like all our products, Model Eleven is only sold 
factory direct... by helpful, experienced audio experts. | Name 
a So you can audition it the right way—in Aliens: 
your home for 30 days, with no risk. | су State — Zip 


2 AL$599f we know ofno music system 
л near its price (transportable or not) that 


imber. 
-800-AKA-HIFI. 


| Phone (area сой 
FOR IMMEDIATE 
MA residents ad ах. 

lus UPS freight $5-$14. Delivery time usually 

7 days. Next day shipping extra. We ship. 

idwide, including APO & FPO. 


approaches its sound quality. 
“AM to midnight ED. k | 

Canada, call 1-80 29 

Outside the U.S. pnt, n 


|ы „= „| 
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Chesster can't do is move its own pieces. 
But Phantom, another computer made 
by Fidelity, can. Here's how: Motor- 
driven wheels, monitored by an inter- 
nal light-emitting diode system, posi- 
tion an electromagnet under the piece 
to be moved. The electromagnet is en- 
ergized, creating a magnetic field that 
tugs at a ceramic magnet in the chess 
piece's base. The wheels then move the 
electromagnet to the new square, pull- 
ing the chess ріесе along. The electro- 
magnet is turned off to release the 
piece. Phantom can even perform com- 
plicated maneuvers such as a knight 
move (the knight normally jumps over 
other pieces) by dragging obstructing 
pieces out of the way. 

The game has 33 skill levels. At the 
top level, it will beat 95 percent of the 
world's chess players. 


Radio data network 


In 1983, Motorola, Inc., installed a pri- 
vate network of radio towers linked 
by a land-based cable system. Using 
Motorola PTs (personal terminals 
equipped with radio modems), IBM 
customer service workers use the net- 
work to communicate with their offices. 


They have instant access to informa- 
tion about the availability of parts, for 
example, and they can get messages 
from a dispatcher without having to 
find a phone. 

IBM and Motorola teamed up ear- 
lier this year to form ARDIS (Advanced 
Radio Data Information Service), a 


The ARDIS radio network links portable com- 
puters and terminals with a central data base. 


Vi 


ARDIS 
NETWORK 


ш, mcm 
TION [ у 
SYSTEM T E 


company that's commercializing the 
two-way radio service. Potential cus- 
tomers are companies with mobile 
workers who need to keep in touch with 
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playback more convenient. 


In fact, the E51 is so full of features yet so 
fully automatic, it can turn any moment into 
electrifying video. 
Its 8x power zoom gets you in close when 
you're far away. Its 180° FlexiGrip™ lets 
you catch the action from hard-to-reach 
angles. And Canon's expert lens crafting 
means sharp, brilliant color images 


every time. 


make recording and 


It even has a wireless remote to 


Canovision 3 


8mm VIDEO CAMERA & RECORDER 


ee ii e it AN ui 5 


Canon USA Inc. One 


Make your video moments more electrifying. 
Visit your Canon dealer and check out the new 


We know what it takes to make great video. 


Canon E51 
8mm Camcorder. 


Canovision 8 


a central data base. ARDIS will pro- 
vide air time on the network, but the 
customer will need to purchase termi- 
nals and develop software applications. 
A typical customer will pay between 
$150 and $300 a month, per terminal, 
says an IBM spokesman. IBM showed 
a prototype lap-top computer with a 
built-in radio modem. Motorola plans 
to sell an add-on modem. 


The David Sarnoff Research Center, 
Thomson Consumer Electronics, and 
NBC recently joined with Philips Con- 
sumer Electronics Co. to form the Ad- 
vanced Television Research Consor- 
tium. The alliance has promised to in- 
troduce wide-screen, enhanced TV by 
1993. Their system, called Advanced 
Compatible Television (ACTV), is an 
intermediate step between today's TV 
and full high-definition television 
(HDTV). 

Researchers at the Sarnoff Center 
in Princeton, N.J., are using the world's 
first video supercomputer, the “Prince- 
ton Engine,” to accelerate ACTV’s de- 
velopment. Hand-building a prototype 
circuit board—designed to simulate 


experimental video functions—can 
take several weeks. But programming 
circuit diagrams into the Engine, then 
processing real-time video sequences 
to see the results, takes only a few 
hours. 

Rupert Stow, a Sony HDTV consul- 


A researcher at the David Sarnoff Research Center examines a 
new video supercomputer's microprocessor circuit board. 


tant, predicts HDTV will get a boost 
from a recent announcement that 
NBC, Rupert Murdoch, Hughes Com- 
munications Inc., and Cablevision Sys- 
tems Corp. have formed a partnership 
to beam programs directly to homes 
via satellite. The direct broadcast sat- 
ellite service, called Sky Ca- 
ble, will be capable oftrans- 
mitting HDTV signals. 

Sky Cable's subscribers 
won't need a massive, ugly 
dishtoreceive signals. A flat 
12-by-18-inchantenna(300) 
mounted on a window will 
suffice. 

But many still question 
whether customers will 
want HDTV. “The real prob- 
lem with television isn't the 
definition; it’s the program- 
ming,” says Apple Fellow 
Bill Atkinson. 

Or maybe it’s the sound. 
An experiment at MIT's Me- 
dia Lab concluded that sub- 
jects who watched a TV with 
high-quality sound thought 
it produced a better picture 
than an identical TV with 
poorer sound. 05 
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| 
There’ nothing newabout having everything 
| dinoneplace. esp 


When you become a member of 
CompuServe, you join a vital, 
active community of over 500,000 
friends and neighbors from all over 
the world. 

Small-town friendly. We 
keep in touch with electronic mail 
and faxes, and by posting messages 
on our bulletin boards. We even meet 
in forums to discuss everything 
from science fiction to sharing 
software, and to get invaluable 
personal computer software 
and hardware support. And that's 


one of the best things about small Ф 


towns: people helping people. 
Big-city opportunities. But 
we can also shop coast-to-coast 
at hundreds of nationally known 
stores, and take advantage of a 
world-class library. We have 


i | < younee 


With CompuServe, Баја 


а." 


access to the latest 
national and interna- 
tional news. And our 
special financial files 
_ offer complete statistics 
on over 10,000 


| ; ( \ NYSE, 


Enter 


АА 


AMEX, апа ОТС securities. 

We сап even trade online with 
our local discount brokers. 

And, just for fun . . . We've 
also got games — everything from 
trivia to TV-style game shows with 


E. with a local phone call. 


а 
тту 


your fingertips, 


live entertainment to interactive 
space and fantasy adventures. 

We've got airline schedules, 
so you can check out the bargains 
and book your own flights online. 
We even have listings from over 
35,000 hotels, 

It's not hard to get here. To 
get to CompuServe, all you need 
is a computer and a modem. We'll 
send youreverything else, includ- 
ing a $25.00 Usage Credit. In most 
places you'll be able to go online 


To buy a CompuServe Mem- 
bership Kit, see your nearest 
computer dealer. To receive our 
informative brochure or to order 
direct, call 800 848-8199, 


CompuServe 
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If you're looking for a tough, off-road vehicle with room to spare, don’t make a move until you test drive an 
Isuzu Trooper. Why? Because its big. With room for five adults, plus 46 cu. ft. of cargo space, the most in its class* 

But the Trooper isnt just bigger. Its enormously better. With standard features like four-wheel drive. 
A powerful 2.6 liter fuel-injected engine or optional 2.8 liter V6. Four-wheel disc brakes. Auto-locking hubs. And 
triple skid plates. So you can go just about anywhere, and take just about anything. 

About the only thing on the Trooper that isnt oversized is the price. In fact, the Trooper costs over a 


thousand dollars less than Jeep* Cherokee. 


So if you want a vehicle that can hold its own, not to mention everything you own, check out an Isuzu 


Trooper. We put a lot into it so you could, too. 


For free Isuzu brochures call: (800) 245-4549. 


ISUZU TROOPER Г1 513499 


"Comparison of 1989 base 4-door 4x4s with rear seat up. Price comparison based on 1990 base 4-door 4x's. IMSRP excluding tax, license and transp. fee as of 10/19 /89. Optional equipment shown at Lim cost. Prices start at $13,499. 


Planning and preparation are over. 
Our homeowners 


Special Advertisin: ion 


tackle some 


projects while tradesmen do others. 


The house featured in this special section was purchased specifically for this series. 


Hired tradesmen will perform all work. Models will demonstrate some projects. 


Ў 


bedroom suite, with room for 
a whirlpool bath, his-and-her 
counters, an exercise area and 
more storage. A new wood deck 
is under construction just outside. 


he house we're remodeling 
ЖЖ: was built in 1926, but it was 
ahead of its day in many ways. 

Its separate master bedroom 
wing, two baths and two-car 
garage were all unusual amenities 
for that time. Today, however, they 
are expected features. 

Theres also an increased empha- 
sis today on the master bedroom as 
a private retreat. To this end, our 
master bedroom addition, with its 
expanded sleeping area and bath, 
is now a place for reading, loung- 
ing or even exercise. 

Our renovated master suite will 
have two new glass block corner 


| Low-maintenance Marvin Sun Bay Windows will 
receive the early morning sunlight. 


rooms; one a toilet and bidet, the 
other a spacious shower. Double 
vanities will prevent crowding. 

The added area will easily accom- 
modate family exercise equipment, 
while the old bathroom will be- 
come a generously sized, well- 
lit, walk-in clothes closet. The 
whirlpool bath and Marvin Sun 
Bay window will make the ! 
room a great place to start and _ 
end the day. 

The room addition is set on a 
brick foundation that provides 
40 inches of crawl space in 
which our plumber, electrician 
and heating and cooling subcon- 
tractors have_run their utility lines. 
The Lennox® air conditioner and 
Pulse gas furnace are set upon a 
base of Wolmanized™ pressure- 
treated wood. A permanent light 
and power switch will make check- 
ups easier. The drainage system 


Making over the master suite. 


includes an automatic pump empty- 
ing directly into the sewage system. 
A subfloor of 3/4-inch APA ply- 
wood will be tiled later. Wall and 
roof sheathing are being covered 
by APA plywood siding and Owens- 
Corning Fiberglas Oakridge п® 
Barnwood roofing shingles. The 
exterior will be painted with Tru-Test 
WeatherAll® Exterior Paint. 


Insulate to Keep Your 
House Cool in Summer 


Insulation not only keeps heat 
inside your home in winter, it also 
helps keep out the summer heat, 
reducing the need and cost of con- 
tinuous air conditioning. Insulating 
the attic or floor over air condi- 
tioned spaces is a cost-effective do- 
it-yourself project. 

Most American homes need 12 
inches of fiber glass blanket insula- 
tion in their attics, according to the 
U.S. Department of Energy. Because 
the attic space in the addition of our 
Monroe house was new, and had 


Our contractor checks existing wall of master bed- 
room. He was with the quality of the house, 
which has stayed straight and free of cracks because 
of the diagonal ing and frame bracing. 
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Homeowner 
ceiling joists, over APA 


between cathedral 
plywood sheathing, using an 
Arrow T-50 Staple Gun Tacker. 


no insulation, we used I2 inches, or 
R38, of Owens-Corning Fiberglas® 
blanket insulation. 

Insulating an attic or floor over an 
unheated basement or crawl space 


Special Advertising Section 


is a simple matter of measuring the 
area to be insulated, cutting mate- 
rial to fit and placing it between the 
joists or studs. You need only a 
sharp knife, measuring tape, a long- 
sleeved shirt, work gloves, safety 
glasses, a dust mask and a staple 
gun if installing faced insulation in 
walls or cathedral ceilings. Joists are 
normally 16 or 24 inches on center, 
so select 15- or 23-inch widths of 
insulation as needed. (We used the 
15-inch width.) 

To insulate the cathedral ceiling in 
our master suite addition, we stapled 
our batts and butted the sections of 
insulation together tightly for a com- 
plete thermal barrier. Leftovers were 
used to fill smaller spaces. 

For a free copy of A Homeowner's 
Guide to Insulation and Energy Sav- 
ings, write to C.S.M. Meeks, Owens- 
Corning Fiberglas Corp, PO. Box 
44179, Jacksonville, FL 32231-4179. 

Tips: Keep air conditioner coils and 
filters clean and have your system 
checked yearly. Place thermostat on 
north side of home, if possible, and set 
it for 78 degrees. Caulk and weather 
strip doors and windows. 


Bay Window Brightens im 
Master Bedroom Suite 


Architect Bill Newman wanted to 
take full advantage of the early 
morning Carolina sunshine when 
he designed the master bedroom 
suite. He specified Marvin Sun Bay 
Windows. Because they protrude 
from the wall and feature glass at 
the top, sides and front, Sun Bays 
will collect more light than tradi- 
tional bay windows. 

Designed with 90-degree side 
units and sloped glazing, the Sun 
Bay is ideal for replacement proj- 
ects. Insulating Low E glass is avail- 
able for energy savings in all sea- 
sons. Weather stripping all around 
the frame and at the operating side 
units virtually eliminates air infiltra- 
tion. The sash, frame and seat 
board are constructed of fine- 
grained ponderosa pine for its insu- 
lating qualities and for the way it 
accepts a stain and varnish or a 
paint finish. To protect against rot 
and decay, the wood is deep- 
treated. A lever lock allows side 


WHEN IT COMES TO REPLACEMENT 


WINDOWS C 
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LOSE DOESN'T COUNT. 


You need a window that doesnt fit like you need a 
hole in the wall. But if you have a non-standard 
opening, that's exactly what you get with most 
replacement windows. Instead of messing with fit 


BU. kits and extenders, why not specify the brand 


of window that's made to order, so it fits exactly 
right, right from the start. Every Marvin window is 
carefully constructed by hand to your specifica- 
tions, regardless of shape, size or style. Standard 
or custom. For more information about Marvin 
replacement windows, return the coupon 

below or call toll-free 1-800-346-5128 (In MN, 


Name 


су State Zp 


MARVIN WINDOWS 2 
ARE MADE TO ORDER. 


isin 


units to open for ventilation. 

In addition to the Sun Bay, dou- 
ble-glazed Low E Marvin French 
doors will open to the new deck 
and Marvin E-Z Tilt Pacs will replace 
many worn-out sash such as those 
in the kitchen. All Marvin windows 
are made to fit each customers spe- 
cific requirements. 


Protection and Traditional 
Beauty in One Easy Step 


For centuries, craftsmen have used 
Penetrating oil finishes to beautify, 
preserve and protect fine woods, 
hand-rubbing them into the wood 
to enhance its beauty and provide 
a lasting finish. It took time but 
there was no other way to get out- 
standing results. 

Now there is an oil wood finish 
that seals, finishes, hardens and 
protects in one easy application. Its 
a penetrating oil and resin process 
first produced in England over 50 
years ago by Watco Ltd. of London. 
Its now available nationally in this 
Country as a line of finishes for 
unfinished furniture, exterior wood, 
oil-finished woods, unfinished 
wood floors and marine wood- 
work. Watco Danish Oil Wood 
Finishes help you achieve a hand- 
some hand-rubbed look and feel 
without the hours of hand-rubbing 
usually associated with such results. 


Homeowner uses Watco Danish Oil Wood Finish on 
her daughters chair. 


For FREE "How To" Booklet, write: Watco, PO. Box 426W, 
Little Falls, NJ07424 Dept. 050 RG 


Watco doesn't hide wood's natural beauty behind a plastic 
coat that can crack, chip, and peel. Watco Danish Oil Finish 
[етш deep into wood pores, to harden and protect 

m within. With one easy step, you'll get a professional 
hand- rubbed look-in natural and nine rich colors. Discove: 
Watco. And rediscover the nat- 
ural look and feel of your wood. 


WATCO 


Wood that has been finished 
with Watco Danish Oil requires little 
maintenance, so we're using this 
finish in Monroe on our furniture. 

Special Watco products, such as 
Watco Rejuvenating Oil and Satin 
Wax, are also available for the care 
and maintenance of oil-finished 
woods. 


Paint Is Most Popular 
Interior Task 


When you're thinking about interior 
paint, you're thinking about one of 
the most rewarding phases of inte- 
rior decoration. 

Painting is one project that most 
homeowners feel comfortable 
doing themselves. When quality 
materials are used and adequate 
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THE-MASTER 


® 
THE HOME SOLUTION 


We help you repair you 


Get a handle on household repairs with The Home Solutic 
you fix, glue, caulk...do just about anything that needs doing | 


WEMERS os 
a E-TUIT 


Homeowner applies Latex Primer/Sealer after spack- 
ling cracks in bedroom wall. 
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care is taken, the result of this 
money-saving work by the owner is 
hard to distinguish from that 
achieved by tradesmen. 

You'll be satisfied with the fin- 
ished job if you use products for the 
purposes for which they are 
intended on surfaces which have 
been properly prepared. Apply 
products according to the manufac- 
turers instructions. Make sure that 
surface cracks and flaws are 
repaired, and that the surface is 
washed clean, completely dry, 
sanded and dusted. 

We began thinking of paint at 
the time the Monroe home was 
purchased. We were concerned 
with having a wide range of colors, 
easy application, maintenance and 
durability. Our concern for quality 
and value led us to the Tru-Test 
Supreme E-Z Kare Latex line of fin- 
ishes and enamels. 

The Tru-Test E-Z Kare line of paints 
includes fast-drying, high-hiding 
Latex Primer/Sealer that we used as 
part of our preparation process, 
and Latex Flat Enamel, which we 


will use in the dining room, living 
room and bedrooms. We'll use 
Latex Semi-Gloss Enamel in the 
kitchen and bathrooms. Latex Flat 
Wall and Trim Enamel and Latex 
Gloss Enamel are also available. All 
of them are quick-drying, non-drip- 
ping and can be cleaned up easily 
with soap and water. Next issue, 
we'll show our color selections and 
discuss the WeatherAll® exterior 
paint we'll have tradesmen apply. 

Tru-Test paints are sold at True 
Value Hardware Stores and Home 
Centers. 


Start a Home 
Produet Col 
Most serious do-it-yourselfers and 
tradespeople own a range of prod- 
ucts for all kinds of household 
repairs and fix-up tasks. Now there 
is a collection of these common 
repair products available from 
“Elmers®, the Home Solution®.” 
In our Monroe project, we found 
these products to be handy time- 


{BORDEN} 


оте from top to bottom. 


yducts from Elmer's? High-quality, dependable products that let © Borden inc 1989 
ir home. So next time you need help, stick with a name you can trust. 


пе Requires. tries in 15 minutes for A high-tech adhesive that Pooh before dirty Gives. yr 
for delicate work. little ‘astrong, strong, à you a strong, 
‘sanding. Accepts eil kinds of stains. long-lasting bond. resists heat, water and cold. job. Then come clean flexible seal that resists 
with just soap and water and mildew. 


savers. Our project tradesmen used openings around windows, doors, 
Elmers, the Home Solution, prod- flashings, masonry and chimneys. It 
ucts constantly. adhered to all of these dissimilar 
In the existing rooms, we filled building materials and is resistant to 
many nailholes and cracks in walls moisture, mildew, cold air and dust. 
and ceilings before painting.-We For blemishes and nicks in wood 
used Elmer's Redi-Spack® Ute, а trim, floors and furniture, we used 
repair compound thats a quick, Elmers state-of-the-art Fill ‘N Finish™. 
easy work-saver. Its great for small It was easy to work with, even for 
jobs and quick repairs, needs little delicate woodwork, sanded easily 
or no sanding and is ready to paint апа took stain beautifully. 
within minutes. Professional Carpenters Wood 
Elmers Glaze-Tuff™ Professional Glue is another easy-to-use product. 
Glazing Compound can also be |t quickly penetrates wood to form 
painted soon after use. We applied a strong, long-asting bond. 
it to the garage windows right |t simply wouldnt be an Elmers 
from the can. It bonds chemically collection without Elmers StixAll®, a 
with glass and adheres to wood, versatile product for unusually 
metal, plastic, even to damp sur- tough or tricky gluing jobs. You'll 
faces. It stays flexible and resists dry- probably appreciate other Elmers 
ing out, cracking and Peeling. It products from the "Home Solution" 
cleans up with water and is non- collection. An unusual product thats 
flammable and nontoxic. aptly named is the “Invisible 
After 60 years, our Monroe house Glove™,” Just rub it on and it keeps 
had a lot of cracks to caulk. We used paint, grease and stains from getting 


a superior general purpose into your skin and under your nails. 
indoor/outdoor caulk, Elmer's 


г NEM ACT Siliconized Acrylic Latex Caulk, 
Latex Caulk 4. FIN N Finish 5. Professional Which tightly sealed cracks and 


1. RedhSpac Ше 2. Glaze- 
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pgrading and modernizing 
the mechanical systems. 


The old heating, cooling, plumb- 
ing, wiring, controls and ductwork 
are being replaced by modern sys- 
tems that will improve comfort 
while cutting energy costs. 

s actual renovation work pro- 
A changes in original 

plans often have to be made. 
That is happening with the work 


tradesmen are doing on our 
mechanical systems. 

Heating/Air Conditioning. Rather 
than the planned single system, 
two separate systems are being 
installed for better efficiency and 
ease of construction. Ducts were a 
compromise of performance with 
the construction realities of each 
existing wall. Running new duct- 


* STAPLING 
MACHINES 
* GLUE GUNS 
* RIVET TOOLS 
* STAPLES 
* GLUE STIX 
* RIVETS 
For the professional or 
do-it-yourselfer ARROW 
makes the job easier, 
go faster and—less 
expensive. Whether 
you're building the 
new, repairing the 
old or pursuing a 
hobby in arts and 
crafts, ARROW has 
the right tool. 


See the complete 
assortment of 
ARROW quality 
fastening products, 
available at all 
leading Hardware, 
Home Center, 


: 


TR-550 HOT 
MELT GLUE СОМ 


HT-50A 
HAMMER TACKER 


and Discount 


T-50 STAPLE 
GUN TACKER 


ETN-50 ELECTRO-MATIC 
STAPLE GUN TACKER 


Department Stores. 


In U.S.A.: Arrow Fastener Company, Inc., 271 Mayhill Street, Saddle Brook, N.J.07662 
In Canada: Jardel Distributors, Inc., 6505 Metropolitan Blvd. East, Montreal H1P 1X9 Quebec —_J 
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work between old and new con- 
struction required care and skill by 
our Lennox subcontractor. When 
we excavated for the new down- 
stairs furnace and air conditioning 
units, the extra depth necessitated a 
sump pump. 

Electrical. Our electrician, Ron 
Taylor, has knocked out walls where 
necessary. He has run 240 volt lines 
to the air conditioner and dryer, 
with 120 volt lines to the furnace, 
receptacles and lights. 

Plumbing. All of our downstairs 
plumbing is brand-new, with half- 
inch copper tubing for supply taps, 
and PVC plastic pipes for supply 
drains. Rushing Plumbing was able 
to leave existing fixtures in place in 
the upstairs childrens bathroom. 


Whatever You're Fastening, 
There's a Tool for It. 


Homeowners faced with many var- 
ied jobs quickly become attached to 
favorite special tools for stapling, 
tacking, fastening, hammering, riv- 
eting and gluing. 

Our tradesmen fastened Fiber- 
glas shingles to the roof using the 
Arrow HT-65 Staple Gun Tacker to 
drive the heavier, longer staples that 
were needed, and we used an 
Arrow ETN-50 Electric Staple Gun 
Tacker to tack Owens-Corning insu- 
lation batts between studs. 

We also like the versatile Arrow 
T-508 Staple Gun Tacker, a favorite 
of do-it-yourselfers and profession- 
als. It shoots a staple anywhere you 
would drive a nail and does it faster, 
cheaper and better. It can be used 
for tacking ceiling tile, window 


Electrician fastens thermostat wiring for the attic 
Lennox Air Conditioner using the popular Arrow 
T-50 Staple Gun Tacker. 


screening, carpet padding, fence 
wire, metal lath and hundreds of 
other light to heavy-duty tasks. 

Two popular new light-duty 
household staple gun tackers are 
the T-27 for many simpler chores, 
such as repairing screens, lining 
shelves or doing light upholstery, 
and the JT-21 M, which takes up to a 
3/8-inch staple. 


New Carbide Saw Blades 
Cut Easier, Last Longer 


A new kind of saw blade that lasts 
up to five times longer than stan- 
dard tungsten carbide blades is 
now being used by professionals 
and do-it-yourselfers. We upgraded 
our older circular saw, a Skilsaw™, 
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Tradesman uses Vermont Americans Dyanite carbide 
saw blades for superclean end cuts for framing. Tuff- 
Totes® Carpenters Apron, also by Vermont American, 
is tougher and lighter than leather. 


which had seen months of hard 
use, with one of Vermont 
Americans Dyanite™ carbide saw 
blades. Our workman who 
switched to the new blade, and 
who is very familiar with Dyanite 
blades, reported the saw was again 
cutting quickly and cleanly—just as 
he had expected. 

Dyanite carbide saw blades are 
available in two styles: the Speed 
Framer™, for the framing carpen- 
ter; and the Speed Combo™, which 
has a unique V-tooth design that 
cuts as fast as a 20-tooth blade and 
as smooth as a 40-tooth blade. 
Both blades feature an aggressive 
hook angle that allows the teeth to 
bite wood quicker than ordinary 
carbide blades. As a result, this 
long-lasting blade cuts easier with 
less force. For information on any 
Vermont American product, contact 
the company at P.O. Box 340, 
Lincolnton, NC 28093-0340. (704) 
735-7464. 


without needinga change. 


Forsheerspeedand endurance, 

nothing comes close to Vermont 
American's Dyanite™ blade. 

This is the blade that lasts two, 

three, even five times longer than 
standard carbide. The blade that has 

npped ШЫ e than 49,000 feet of particle board 

le serious blade for the senous carpenter. 


wherever the pros 
buy hardware. 


The secret? A carbide formulation that's harder, sharper, more 
resistant to high cutting temperatures. Allowing teeth with the most 
aggressive hook angle vet designed. 

See for yourself. Take a Dyanite Speed Framer or Dyanite 
Speed Combo for a test spin against 
your favorite blade. Youll find em 


Vermont 
American* 


PO. Box 340 * Lincolnton, NC 28080340 « (704) 7357465 
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THE MECHANICAL SYSTEMS 


speci ising Secti 


The kitchen is being renovated 


ur kitchen renovation is Semel ante ei im 
a combination effort, scs vam: new and sorag ue 
being improved and a new deck 

and greenhouse added. 


ur kitchen renovation is a 

combined effort between 

our homeowner and profes- 
sionals, who will be called upon to 
install the electrical and plumbing 
systems. 

The old kitchen cabinets were 
removed and the windows 
replaced by Marvin E-Z Tilt Pacs as 
handyman projects. Tradesmen 
removed the wall adjoining the 
porch and will add a sunroom and 
a wood deck. 

The kitchen floor will be tiled in 
an unglazed tile by Metropolitan 
Ceramics. We will be using three 
colors to create a warm country 
design. In the center of the floor 
we will use Sand, a light neutral 
color, surrounded by a border pat- 


А handyman father-in-law pitches in to help remove tern of Red and Blue. я 
old kitchen cabinets. The kitchen cabinets we will 


= OnlyRust-Oleumcould find a 


WE NUST-OLEUM It takes something special to become the top name in metal protection. Like the special formula that gives our metal paint 
D more rust-fighting ingredients than other paints. To seal out moisture. Keep its rich color. And make metal last longer. 

m Now theres a way to protect wood just as well. Naturally, it comes from Rust-Oleum. Rust-Oleum Wood Saver™ is made with 

ü our patented formula using Teflon* and other special ingredients to form a superior barrier that resists moisture better than 
"TEFLON? Resin is DuPont's registered trademark. © 1990, Rust-Oleum Corporation, U.S.A. 


install are made by Aristokraft® 
one of the leading manufacturers of 
kitchen and bathroom cabinets. The 
cabinets feature roll-out trays, 
square-corner easy-reach cabinets, 
a slide-out wastebasket, an appli- 
ance center and a pantry with roll- 
out trays. The range, built-in oven 
and refrigerator are being relocated 
to improve traffic flow and cooking 
efficiency. 

Our electrician, Ron Taylor, 
rewired the kitchen and will add 
new ceiling light fixtures plus 
adjustable lamps that will keep the 
kitchen light and cheerful. 


Protect Metal or Wood 
Against Moisture and Sunlight 
Metal needs specific protection 
against rust and corrosion caused 
by moisture and the damaging 
effects of rust. For over 70 years, 
Rust-Oleum has earned an out- 
standing reputation as the name in 

metal protection. 

Their special formula contains 
rust-fighting ingredients that seal 
out moisture and resist the damag- 


e 


way tomake wood wear like iron. 


even premium paints. So your wood furniture not only looks great, it lasts longer. 

For large jobs, Rust-Oleum Wood Saver Trim Paint puts the same formula to work 
protecting your eaves, porch railings, doors and windows. Everywhere trim is vulnerable 
to the damaging effects of water and direct sunlight. 

So, remember, when you want special protection for wood or metal, get Rust-Oleum. 
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ES RUST-OLEUM. 
When Only The Best Will Do. 
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Beautiful, easy-to- install, indoor/outdoor 
VersaTILE” ceramic tile can be used any- 
wherein any climate. Durability and low 
maintenance make it the ideal floor covering 
for today's lifestyles. Available in popular 
colors and sizes for the 
most discerning tastes! 
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For free color literature 
please fill out and return to: 
Metropolitan Ceramics 
Dept. H.PO. Box 9240 

Canton, OH 44711 


(Name) 
(Address) 


(City/State/Zip) 


Metropolitan 
Шс 


INDOOR/OI OR 


VersallLE* 


N3H2IIN эн: 


сая 
Above, a handsome wooden rocker for use on the 
deck is being sprayed with Birch White Wood Saver. 
Below, a metal lamplight gets another coat of Rust- 
Oleum. 
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ing effects of sunlight. The Rust- 
Oleum paint for metal we're using 
on our lamp post, outdoor furniture 
and ornamental patio fixtures and 
planters keeps its rich color to look 
great while it protects. 

Now there's a way to protect 
wood as well. We're using Rust- 
Oleum Wood Saver™ paint to protect 
picnic tables, chairs, porch railings, 
doors and windows. Its patented 
formula includes Teflon and other 
special ingredients that provide a 
superior moisture barrier that resists 
moisture better than even premium 
paints. It prevents cracking, splitting 
and warping of wood, while also 
resisting fading from sunlight. 
Water beads up and quickly evapo- 
rates, helping wood look good and 
last longer. 

For large jobs like eaves, soffit, 
fascia and shutters, new Rust- 
Oleum Wood Saver?" Trim Paint 
puts the same formula to work. 
Trim is especially vulnerable to the 
damaging effects of water pooling 
and condensation, as well as more 
direct sunlight. 

A special booklet with sugges- 
tions on preparation of wood sur- 
faces, color selection and other 
helpful hints is available at many 
retailers. Or write Rust-Oleum 
Corporation, 11 Hawthorn Parkway, 
Vernon Hills, IL 60061. 


Some Interesting Faets 
About Ceramic Tile 
Durable, low-maintenance ceramic 
tile can contribute to indoor and 
outdoor beauty. It creates bright 
baths and kitchens, attractive pool 
areas, sunrooms, entries, great 

patios and terraces. 

There are two basic kinds of 
ceramic tile, glazed and unglazed. 
Glazed tile has a thin, decorative 
layer of glass, which can be easily 
scratched, shows wear and can 
become slippery when wet. 
Unglazed tile resists abrasion, has its 
color throughout the tile, and fea- 
tures a warm, delustered beauty so 
much in demand. 

The ceramic tile we are using 
both indoors and outdoors is 
unglazed tile by Metropolitan 
Ceramics. Its fully vitreous (less than 
3 percent absorption) and requires 
little maintenance—no sealers, 
waxes or polishes are ever needed. 
Plus, do-it-yourselfers find it easy to 
install. The tools used for installation 
are inexpensive to buy or rent. 


SS 
Ei 
1. Tile cutter or rent). 2. Nipper to chip tile. 
3. Trowel for adhesive. 4. Float for grouting. 


Shown below are the three colors chosen for the 
kitchen: Sand, Blue and Red. 


У Ш 
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Cordless Power Tools 
Are Very Convenient 


Portable battery-operated cordless 
power tools are a boon for both 
homeowners and professionals. 
They're fast and easy to use. 
There's a wide range of tools 
that operate without extension 


ing speeds an awkward instal- 
lation. Black & Decker Cordless has ay Eo 
power. Tradesman wears Carhartt jeans and 
cords or outlets, such as cordless 
screwdrivers, ratchets, drills, jig 
saws, sanders, circular saws, vac- 
uum cleaners and many other 
handy tools for homes or cars. 

Black & Decker® supplied the 
cordless screwdriver and cordless 
power ratchet for our remodeling 
project. On a number of awkward 
jobs, we found that the Black & 
Decker cordless screwdriver drives 
screws quickly and easily, and can 
be operated with one hand when 
necessary. We tested the lasting 
power of a single battery charge 
and found it to be remarkable. In 
addition, the tool can be converted 
to a manual screwdriver for addi- 
tional torque. 

Our do-it-yourselfer used the 
Black & Decker power ratchet to 
install the Genie® garage door 
opener and reported that it was 
easy to use. Our workmen were 
quick to grab these handy cordless 
power tools for their own tasks, 
such as installing the new mechani- 
Cal systems. 


AND YOU'LL NEVER 


eta mini Thermogrip" Glue Gun | 


with purchase. 
Name. Age. | 
Address / 
City. State. 
Zip. Phone. | 


Its simple. Just purchase any of the highly 
versatile and easy to use Cordless Screwdrivers 
or the Cordless Power Ratchet. Fill in the infor- | 
mation requested above and send it in together 
with the UPC code from the side of the package 
as well as your dated sales receipt. Please include 
$1.00 for postage and handling. | 

Your Glue Gun will then be mailed directly 
to you.So dont let those jobs at home wait any | 
longer when Black & Decker can help you get it | 


all together right now. 

Cordless Screwdriver (#5 9018 9018.02, 9019,9034,9038,903802) 

or Cordless Power Ratchet (#905002). Limited to one redemption 

per household Please allow B weeks to receive your Glue Gun Offer 
expires July 8, 1990. Send to: Black & Decker Glue Gun Offer PO. Box 
4407, Maple Plain, MN 55348 4 
©1990 Black & Decker (US) Inc. [1] 
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Step 1: Restore 


Boom 
‘Deck Brightener = 


Deck 
Rene and 


„ Мап Васо, 
Water Repellent 7 


beauty and protection Apis warping, 
cracking, and moisture mage 

resistant Wolman" RainCoat" Water Re 
Clear and Cedar or Redwood Natural Toner. 


Call toll-free or write for free deck care folder: 


This summer, 
will 
look as good 
as it could? 


Summerize your deck with 
the Wolman’ two-step system. 


Age and weather will damage and discolor 
even pressure-treated decks, causing ugly 
graying, mildew stains, and worse. 

- The Wolman two-step en is the fast, easy 


way to change all that. 
our deck's natural wood look with Wolman* 


your deck 


Мер one: Restore 
k Brightener. Step two: Provide lasting 


mildew- 
llent, 


It Inc., 


Kop Building, 
Pug PA, 15219 
1-800-556-7737 

From the Wolman* Wood Protection People 


Adding to outdoor living enjoyment. 


Outdoor living will be far more 
enjoyable with our new decks and 
swimming pool. Trees and shrubs 
are being removed or moved and 
grass areas planted to set off the 
house and open up the yards. 


andscaper Dennis Von Egidy 
has been working with us 
from the beginning of our 
Monroe project. First, he had to 
handle the cleanup problems cre- 
ated by Hurricane Hugo. Now hes 
cleaning out undesirable trees and 
shrubs, and preparing the new 
areas for grass and periwinkle. 
Some large boxwoods were 
moved from the overcrowded front 
yard to the rear of the property, cre- 
ating a handsome hedge. 
Dennis moved the bushes with 
an awesome machine called a 
Vermeer. Its four blades converge to 


66 | POPULAR SCIENCE 


excavate the bush, roots and all, in . 


one neat package. 

Excavation has begun for a Blue 
Dolphin Fiberglass "Neptune" swim- 
ming pool, 23 feet in length. See 
the concept sketch later in this sec- 
tion which shows how the entire back- 


A mature boxwood is on its way from the over- 
crowded yard in front to the backyard. 


Protect Your Wood Deck 
Right From the Start 


The best time to begin protecting 
your deck is just after its built. A 
wood deck needs waterproofing 
right away to protect it from 
weathering, cracking, warping, 
mildew and discoloration. 

With some waterproofing prod- 
ucts, its necessary to wait for up to 
six months before application. 
Because theres no need to wait 
with Wolman® RainCoat® Water 
Repellent, we're using this Wolman 
Deck Care Product immediately. 

Before applying, make sure the 
deck is free of dirt, dust, leaves and 
debris. Wash it and let dry for at 
least 24 hours. Do not apply in tem- 
peratures colder than 50 degrees. 
Test a small area first as a trial. 
Follow directions carefully to ensure 
even coverage. For new decks, you 


only need apply a water repellent. 
Choose from three looks: Wolman 
RainCoat Clear, for protection with- 
out color, and Cedar or Redwood 
Natural Wood Toner for a rich, nat- 
ural tone that highlights the wood 
grain. We will be applying Natural 
Wood Toner in Cedar with the 
Wolman Deck Sprayer. 

For restoring an older deck, use 
Wolman Deck Brightener first, to 
remove dirt, mildew stains and that 
gray, weathered look. Then apply 
Wolman RainCoat Water Repellent, 
using either a brush or sprayer. 


Wolman RainCoat Water Repellant should be applied 
as soon as the deck is completed. 
= 


Decks Are Exceptionally 
Good Home Improvements 


In beauty, usefulness and adding 
resale value, there are few home 
improvements that are as rewarding 
as a wood deck. The master bed- 
room deck we're adding in Monroe 
will offer outdoor space for enter- 
taining, sun bathing or simply 
lounging. The Wolmanized® pres- 
sure-treated lumber we're using 
and the rustproof, zinc-coated fas- 


teners that will make our project last | 


for years were supplied through 
Griffin Lumber Co. of Monroe. 
Wood is a beautiful natural mate- 
rial. When many woods are used 
outdoors, however, its better that 
they're pressure-treated and then 
given adequate care over the years 
to preserve appearance and useful- 
ness. Wolmanized lumber can last 
for decades, and remain unharmed 
by termites and fungal decay. Not 
all treated wood is "Wolmanized," a 
trademark for wood treated with 
Wolman® CCA chemical preservative. 
Consider these factors when you 
plan your deck: how it will be used, 
terrain, direction of air currents, 
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compatibility with existing structure, 

privacy, view, safety, access to living 

areas and other personal needs. 
Handy tip: If you should have 

any pressure-treated leftovers, 

they're great for planters, 

sand boxes, etc. 


Batter boards are used to establish accurate corners 
for Wolmanized 4" x 4" deck supports, set in Sakrete 
Concrete Mix. 


Ада а full moon and gently rippling 
water and any deck becomes a dream. 
But to stay a dream, a deck needs the 


staying power of Wolmanized* EXTRA" 


weather-resistant lumber. 
Wolmanized EXTRA lumber is 

Wolmanized wood that resists rot 

and termite attack plus it contains a 


water repellent that's “built-in” 

So, Wolmanized EXTRA lumber is 
more durable and keeps its good looks 
longer than other wood. And fora deck, 
that’s a dream come true. 

Send for our free Wolmanized 
EXTRA brochure today and read all 
about what dreams are made of. 


Hickson Corporation, Perimeter 400 Center, Suite 680, 1100 Johnson Ferry Road, N.E., 
Atlanta, GA 30342, Aun: Wolmanized EXTRA Department 
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OUTDOOR LIVING 


HOME 
IMPROVEMENT 
KIT 


The next time you want to make minor home 
improvements, reach for Simple’Green. Its 
concentrated formula removes grease, grime 
and dirt from any washable surface. 


ECONOMICAL: Concentrated Simple Green 
can be diluted with water to make cleaners for 
carpets, upholstery, floors, walls, appliances, 
tile, stainless steel, countertops and vinyl. 
Just one ounce in a gallon of water is all you 
need to clean dozens of windows. 


SAFE-Simple Green's formula was devel- 
oped with safety in mind. Itis non-toxic, 
biodegradable, non-flammable and non- 
abrasive. Simple Green is a safe alternative 
for all your cleaning problem: 


Available at your favorite 
grocery, hardware and 
automotive stores. 


©Sunshine Makers, Inc. 1989 
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Remove Tough Dirt and 
Grease with One Cleaner 


An important ally in any remodeling 
project is a good all-purpose 
cleaner. Thats true in our house, 
where we're cleaning walls, furni- 
ture, woodwork, plumbing fixtures, 
tile, appliances and floors. In the 
garage, we needed to remove dirt 
and clay from our Isuzu Trooper 
and grease from tools, engines, 
yard equipment and the driveway. 

We're using Simple Green, an 
all-purpose automotive and house- 
hold cleaner and degreaser. It has a 
concentrated formula that’s just 
right for removing grease, grime, 
dirt and stains. Its biodegradable, 
nontoxic, nonabrasive and safe. 

From our experience, we've 
decided that theres no point in buy- 
ing several specialized cleaners for 
the house or garage when Simple 
Green tackles so many tough jobs 
so successfully. 


Eu У, 
Simple Green cleaner is more than a match for 
Carolina clay on Isuzu Trooper tires. 


Versatile Utility Vehiele 
Is Perfect for Family 


We have found many uses for an 
Isuzu Trooper in and around 
Monroe. The 4 x 4 we're using came 
with a 5-speed transmission that was 
perfect for busy U.S. 74, the high- 
way we use for trips to Charlotte. 
We found that the Trooper is beauti- 
fully designed to handle family 
errands, shopping trips and dining 
out, all in comfort and style. 

The handsome new Trooper is 
being made available to us by 
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Nows the time to make sure your 
remodeling project has enough insulation. 


Do you know what you need in the attic? Under the 
floor? How about between the walls? 

If you're building an addition or remodeling 
your home, now is the time to make sure you're get- 
ting the Department of Energy's recommended level 
of insulation. 

Most attics, for example, should be insulated 
to an R-value of 38 (or 12 inches of Owens-Corning 
Pink’ Fiberglas® blanket insulation). Most new walls 
should be at R-19. 

Recommendations vary with location. But no 
matter where you live, it makes sense to insulate 
properly—before your project is completed. 

Talk to your contractor today. For more infor- 
mation and a booklet on the latest U.S. Government 


insulation recommendations, send in this coupon 
or call 1-800-GET-PINK (Ext. 87). 

Otherwise you could end up with an unwel- 
come addition to your new addition: high fuel bills? 


Mail to: Owens-Corning Fiberglas Corp., Attn. CJ.P Meeks, PO. Box 44179, 


Jacksonville, FL 32231-4179. Please send me a free copy of “А Homeowner's 
Guide to Insulation.” I am interested in this for: О building a home, 
О remodeling, О adding insulation. 

Name. 

Address. 

-——— C — 00Y 


*The color Pink is a trademark of Owens-Corning Fiberglas Corp. 
**Savings may vary. Higher R-values mean greater 


insulating power. Find out why in the seller's fact sheet 
O0.CE Cap. 1990 FIBERGLAS 
® & © United Artists. All rights reserved. 
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Install A Genie 


ANDREW JACKSON 
HIGHWAY 


And We Guarantee 
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Griffin Isuzu, Operated by Griffin 
Motor Company, a prominent 
Monroe dealership. Our Trooper 
has power everything and is perfect 
for commuting. When we used it 
for shopping trips, we saw its practi 
cal side. Its handy door swings 
open, allowing easy access to the 
rear compartment. The rear seats 
can be folded down to enlarge the 
cargo space. The versatile Trooper 
has room enough for five adults 
and 46 cubic feet of cargo 

Earlier, we had noted the Isuzu 
Spacecab pickup used by one of 
our subcontractors. For many do 
yourselfers, its a superb “tool 

The challenge of rough weather 
and tough road conditions makes a 
Trooper just plain fun to drive. And 
thats true whether its a hunting trip 
in the Carolina pines or a trip to the 
nearby shopping mall 


Family returns to their comfortable Isuzu while the 
handyman father-in-law checks the progress of 
remodeling the front porch. 


Door Opener, 


Installing a Garage 
Door Opener Yourself 


Automatic garage door openers 
make life much more convenient 
and add safety for homeowner and 
family 

When we learned that Genie® 
had brought out a new complete 
line of garage door openers (GDOs) 
that you can install yourself, we 
decided that we would have our 
Monroe homeowner do just that 

New Genie openers feature solid- 
steel screw drive technology. Screw 
drives have greater lifting power 
and are extremely reliable. They 
have fewer moving parts, so overall 
operation is quieter and virtually 
maintenance-free. 

Our photo sequence shows the 
installation of a premium quality 
nie Model 509500. It has a pow 
€ 1/2 horsepower, 1200 RPM 
motor and reliable screw drive sys- 
tem that can easily open and close 
even the heaviest doors. Standard 
features include a wall-mount con- 


Because Genie 
has the first complete 
line of Screw Drive garage door 
openers for Do-It-Yourselfers. Genie Screw 
Drive openers have always set the standard 
for reliability, security and convenience. But 
until now, they were only available profes- 
sionally installed. 

Now, thanks to our innovations in screw 
and rail engineering, Genie Screw Drive 
units can be easily transported and installed 
at home. 

All our Do-It-Yourself Screw Drive openers 
come with the features you want most 
Durability. The solid steel screw has the 
strength needed for years of trouble-free 
operation under any condition. 


Built ForA Lifetime Of Ups And Downs. 


* Easy Installation. Fewer parts to assem- 
ble using a fully illustrated guide and easy- 
to-follow instructions. 

* Clean, Quiet and Simple. Genie Direct 
Screw Drive means quieter operation and no 
chains to stretch or reset. 

* Security. Solid steel screw provides a 
positive security lock versus slack chain 
drive systems. 

* Safe. UL listed with standard features 
such as automatic safety reverse if the door 
meets an obstruction or fails to close within 
21 seconds of activation and compatibility 
with our exclusive Genie Safe-T-Beam" 
non-contact reversing system. 

* Unbeatable Warranty. Every Genie Screw 
Drive garage door opener is covered by our 
exclusive Genie Pro-Tech" Limited $ 
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1. After opener is assembled, rail is secured to wall. 2. Power unit is secured to ceiling. 
3. Connecting arm is attached to the door. 4. Opener is plugged in and its in operation. 
Homeowner found Black & Decker power ratchet most helpful for this project. 


sole, vacation switch, two-outlet 
lighting with automatic timed delay, 
easy disconnect of opener for man- 
ual operation, automatic safety 
reverse, 3-function remote control 
with thousands of code selections 
And it comes with easy-to-follow 
installation instructions 

| The installation, which took less 


than three hours, was made easier 
by our Black & Decker Power 
Ratchet. We plugged the Genie in 
and drew straws to see who got to 
operate it the first time. 

Our Genie is protected by a Pro- 
Tech™ 10-year conditional war- 
ranty, the longest in the industry. 
For the Monroe garage, we added 


Warranty, the best in the industry. 
And our products are backed by the 
largest dealer network in the business. 
Genie Screw Drive openers. Take 
one home. Put it up. It won't let 
you down — until you want it to 
For the name of a nearby Genie 
dealer, call 1-800-87-GENIE 
Genie is a Registered Trademark of 
Genie Manufacturing, Inc., 
Akron, OH 443; 


a non-contact infrared safety 
reverse, an invisible safety beam 
that stops and reverses the garage 
door if a child, pet or stationary 
object breaks the beam. 
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Р.О. Box 1179, Dept. PS50 
Moultrie, GA 31776-1179 
Toll Free 1-800-841-8674 
In Canada 819-822-2422 


Measure Carefully for 
Custom-Made Products 


In our house, certain products, such 
as Moultrie columns and Marvin 
windows, have been made to order 
by the manufacturer to fit the 
highly specific requirements of this 
particular remodeling project. 

In a sense, its like having a suit 
made by a tailor. There's a differ- 
ence, however, because theres 
generally no possibility of making 
minor building alterations later. 
Even a small mistake can cause big 
Problems, so measure precisely and 
then recheck. When you are having 
products made to order and have 
the slightest doubt about sizes, 


it new Moultrie Old South aluminum columns 
will add stature to our porch. Rugged Vermont 


‘American tools came in handy during this installation, 


styles or measurements, contact the 
manufacturer for clarification. 

Our architect found that Moultrie 
was very helpful in selecting and 
manufacturing the corrosion resis- 
tant aluminum columns for the 
front porch of our remodeled 
house. Moultries 12-inch diameter 
Old South columns will be added to 
each side of the porch roof, and 
pilasters will be attached to the 
walls. These durable factory-finished 
columns will add presence to the 
porch for years to come. In addition 
to custom-made products, Moultrie 
also produces a standard line of 
architectural products. 


See the final section of our 
three-part series next month. It 
will show how all of the planning, 
preparation and investment of time 
and money pays off in a beautifully 
remodeled home. 

You'll see the completed bed- 
room suite addition, new 
expanded country kitchen, new 
landscaping, decks and swimming 
pool. You'll find useful information 
for your own remodeling. There'll 
be full details about the WIN THIS 
HOUSE SWEEPSTAKES. You'll find 


atch for the June section...see how you 
could win the home, or $100,000 in cash! 


entry forms and rules at participat- 
ing retailers —and in the June issue 
of this magazine. No purchase is 
necessary. You could win the 
house, $100,000 in cash, an Isuzu 
Trooper or Spacecab, or one of 
many other valuable prizes. There'll 
also be a 900 telephone number 
that you can call to enter the 
Sweepstakes. 

So see the completely remodeled 
house in the June issue and make 
sure you enter the sweepstakes. 
You could be a lucky winner! 


WHERE TO BUY LISTING 


Look for the products featured in "Home Remodeling Ideas" at the stores listed below. 


MARVIN WINDOWS AND 
DOORS 


юш 
Des Moines • Moehl Millwork, Inc. 


ILLINOIS 


Carbondale * Associated Lumber City 
Carpentersville + the Marvin Window Center 
Chicago * Lee Lumber 

Grayslake * Marvin Window Center 
Johnston City • Stotlar-Herrin Lumber 
Lacon * Allen Lumber Co. 


e's True Value Home Center 
Morrison • Bull Do-It Center 

Naperville « Moser Lumber Company 
Princeton • Allen Lumber Co. 

Rockford • Home Lumber & Supply Co. 
Urbana • Armstrong Cash & Carry 


Carmel * Hall and House 
Evansville * Indiana Wholesalers 
Indanapolis » Hall and House 
Terre Haute * Indiana Wholesalers 


Clay Center • Fullington's Inc. 


Manhattan * Cash Lumber Со. 
Manhattan « Hardman Lumber 
Üsborne « Hardman Lumber 
Overland Park • Marvin Windows from 
Viewpoints 
Philipsburg « Hardman Lbr, Co. 


* Laurence Smith Distributors 

Detroit * Pullum Window Corp 

Jenison * Builders Window Specialties 

S. lyon + South Lyon Industries 

Traverse City * The Wiliams Co. of 
Traverse City 


MINNESOTA 

Ada * Great Plains 

Alexandria « Western Lumber, Inc. 

Arlington « Arlington Building Center 

Becker * Country Lumber 

Brainerd * Gustafson Center 

Chanhassen * Automated Building 
Components 

Crookston * Crookston Building Center 

Deerwood  Deerwood Cabinet & Lumber 

Dilworth Archie's Place, Inc. 

Duluth * Hermantown Lumber Company 

Eagan • Northwet Wholesale 

East Grand Forks * Lumbermart, Inc. 

Elk River * River Valley Lumber 

Ely * Voyageur Lumber 


Forest Lake * McCarron's Building Center 

Grand Marais * Hedstrom Lumber 
Company, Inc. 

Hopkins œ Justus Lumber Do-It Center 

Intemational Falls» Norther Lumber Yard. 


Inc. 
Lake City * Lake City Lumber 

Litchfiel • Ideal Lumber 

Mankato = Northwood Interiors 
Maplewood * Window Warehouse 
Minneapolis * N.C. Bennett Lumber 
Minneapolis « Stewart Lumber 
Montevideo * ABC Bldg. Center 

Osseo * Sawyer Cleator Lumber Company 
Owatonna = Fabricated Wood Products 
Randall * Randall Bulding Supplies 

Red Wing * Pepin Bauer Lumber 
Rochester * Kruse Lumber 

Rogers © South Side Lumber 

Spring Lake Park * Spring Lake Park Lumber 
St.Paul * Athenis Millwork, Inc. 


Pope County Lumber 

Thief River Falls « Home Lumber 

Thief River Falls • Peterson Lumber 
Company 

Two Harbors « Flood Bay Home Center 

Virginia • Pohari Lumber 

West St. Paul + Window Warehouse 

Willmar * Perkin's Lumber 


MISSOURI 
Dexter = Christian-Dowty, Inc. 

Jackson • Overhead Door Co. of S. E. MO 
Jefferson City • Apache Lumber Company 
Jefferson City * Tharp Lumber 

Mexico * Tharp Home Center 

Poplar Bluff * Packs Bldg. Material 
Sikeston = Garage Door Company 
Springfield • Springfield Mill & Lumber. 
St. Louis * Crestwood Builders Supply 

St Louis * Marvin Window and Door Store. 


LLL 

Devils Lake * Lake Lumber/nc. 

Fargo * Cashway Inc. 

Fargo • Simonson Lumber & Retail 
Grafton • Simason Lumber 

Grand Forks = Simoson Lumber & Hardware 
Langdon * Stegman’s Builders Supply 
Northwood * Meland Lumber & Materials 


Grand Island « Hardman Lumber 
Lincoln * Pauley Lumber Company 


оно 
Cleveland • Builders World 


Columbus • Marvin Windows from Ohio 
Jambs, Inc. 


Dayton « Marvin Windows from Ohio Jambs, 
Inc 
Toledo * Vicon Supply 


WISCONSIN 


Eau Claire • Charlson Bldg. Design Center 
Fredonia * Nevens Lumber Co. Inc. 

Hales Corner » Bucmeister Woodwork 
Hayward • Nelson Lumber & Home, Inc 

La Crosse * United Bldg. Centers 

Lake Geneva * Dunn Lumber & True Value 
Luxenburg * Vans Lumber & Hardware 
Madison * McCormick Lumber & Fuel 
Milwaukee © Lisbon Storm Screen & Dr. 
New Berlin • Meyer Lumber 

Onalaska * CMI Lumber 

Sheboygan Falls * Richardson Lumber 
Stevens Point * Feltz Lumber Company 
Union Grove * Union Grove Lumber 
Westby * Carroll's Building Supply 


ONTARIO 
Mississauga * Marvin Windows Inc. 


You Could Win This House or $100,000 in Cash, 


or a 1990 Isuzu Trooper or Spacecab! 
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Many other valuable prizes! 


In the June issue of this magazine, you'll find details, rules and an entry blank. No purchase neces- 
sary. Enter wherever you see a “Win This House" Sweepstakes poster at participating home centers, 


hardware stores, Isuzu dealerships or other retailers nationwide, or mail in your entry. Look for a special 900 number in the 
June issue and on TNN to phone in your entry. Winners will be announced on TNN’s Nashville Now, airing August 23. Check 
your local cable listings. Entries must be received by July 23, 1990. Rules also available by writing to 1990 Win This House 
Sweepstakes Official Rules, P.O. Box 3507, Syosset, NY 11775-3507. 
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HeadStart Techno- 
logies markets its 
LX-CD computer, 

equipped with a CD- 

ROM drive, with 
many kinds of refer- 
ence software on 

CDs. You can also 
play music CDs 
through stereo 

headphones. 


MAY 4990 


CD LIBRARIES: 


NEW POWER FOR HOME PCs 


By WILLIAM J. HAWKINS 


magine preparing an environmental report that re- 

quires checking every reference to “trees” in a 21-volume 

encyclopedia. This research chore would take days 
visiting a library, skimming each volume, and tediously 
copying information. 

Now picture yourself at a personal computer. You in- 
sert a 4.7-inch optical disc—a CD-ROM, or compact- 
disc read-only memory. Then you type the word trees. 

Your computer scans the CD-ROM, in this case, “The New 
Grolier Electronic Encyclopedia.” Almost instantly, the 
screen displays how often your search word appears in 
the 21 volumes, 33,000 articles, and nine million words 
on the CD-ROM. 

You can then display how the word appears in each ar- 
ticle, narrow the hunt by using another search word, and 
save selected text magnetically for later use. 

Recently it has become easier to use CD-ROMs as in- 
stant information centers. Two companies, HeadStart 
Technologies Co. and Tandy Corp., have introduced com- 
puter models with built-in CD-ROM drives. With its mod- 
erately priced PC, HeadStart packages five CD-ROMs, in- 
cluding the text-only Grolier’s encyclopedia, that puts 
dozens of computerized reference volumes at your finger- 
tips. Tandy has joined with another publisher to intro- 
duce a new generation of software: a CD-ROM ency- 
clopedia that combines striking color graphics, still and 
moving images, plus hi-fi audio. Other companies are also 
creating this multimedia software for the consumer mar- 
ket—everything from a fix-it-yourself auto-repair guide 
to full-color pictures of European restaurants and villas. 

Add-on hardware to upgrade computers for CD-ROMs 
has been available for several years. But steep prices for 
equipment and most software have limited usage largely 
to professionals, companies, and government agencies. 

CD-ROMs, like their audio-CD cousins, contain digital 
bits of data stored as microscopic pits no larger than a 
bacterium. The pits are scanned and “read” by a small 
low-power laser. On the discs, up to two billion pits fit 
along the three-mile spiral path etched into an alumi- 
num sheet beneath the plastic surface. That’s enough data 
storage density data for 600 million bytes—enough to 

store all the computer programs on 1,500 floppy mag- 
netic diskettes; enough to hold 250,000 typewritten pages 
of text from your word processor. 

This staggering storage capacity registered when 

I visited HeadStart Technologies at one of its of- 

fices located in Spring Valley, N.Y. Philips N.V., 

the giant Dutch company that invented CDs, 
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In 45 seconds a computer searches through all 21 volumes of 
Grolier's encyclopedia looking for how much it rains in Australia 
(top). Once the information is found, the text of the articles 
(middle) can be displayed, printed, or used as research in another 
document. Where is Australia? PC Globe, another program included 
with HeadStart’s computers, displays maps and statistics for 177 
countries (bottom). 
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recently acquired this U.S.-based computer manufacturer. 

*Here are all twenty-one volumes of Grolier's encyclo- 
pedia," says Sol Rosenberg, director of product develop- 
ment, handing me a CD-ROM. “Don’t hurt yourself lifting 
them," he says with a deadpan face, urging me to try the 
disc in HeadStart's CD-ROM-drive personal computer. This 
model, the LX-CD, is an IBM XT-class PC with 768 
kilobytes of memory, a 40-megabyte hard disk, a high- 
capacity 3.5-inch floppy drive, a mouse, and high-resolution 
(VGA) color graphics capability. It costs less than $2,000. 

"PLEASE INSERT ENCYCLOPEDIA CD-ROM," flashes a red box 
on the computer screen. "The computer's ready for you," 
says Rosenberg. When I place the disc on the loading tray 
and push it into the computer, there's a slight mechanical 
whirring sound. 

Grolier's encyclopedia logo appears on the computer 
screen, then text lines with a blinking cursor. I type in 
my query, the words "Australia" and "rainfall" 

Seconds pass and numbers begin to roll in a box on the 
screen. At work is the CD-ROM's “engine,” a piece of soft- 
ware on the disc that tells the computer how to find what 
you've requested. The software enters the computer auto- ~ 
matically when you start and consults an index file that 
includes every word on the disc. 

When I typed "Australia," the engine searched the in- 
dex to learn the word's exact locations on the disc. It did 
the same for "rainfall," and the locations were compared. 
"When the two words are in one article, there's a match," 
Rosenberg explains. 

For its electronic encyclopedia, which is list-priced for 
$395 if bought separately, Grolier has included a more 
sophisticated search engine compared with its original disc 
(“Encyclopedia on a CD," Feb. '86; “Dazzling Data Discs,” 
Dec. '87]. I can change the proximity of words from a nor- 
mal match, which is within the same paragraph, to re- 
quiring words being adjacent to each other, within the 
same sentence, within a certain section, and more. 

In about 45 seconds, the computer found 17 articles that 
could answer my questions. It also arranged them in or- 
der of importance (the most "hits," or search-word finds, 
in the same article) by sorting. I can read the informa- 
tion, or save it and electronically “paste” it into another 
document using a word processor. 

And when I'm finished I can use Microsoft's Bookshelf 
CD-ROM, which is packaged with HeadStart’s computer 
to inspect my work. This collection of reference material 
for writers includes “The American Heritage Dictionary,” 
"Roget's Thesaurus," “The World Almanac,” “Bartlett's Fa- 
miliar Quotations,” and others. 


in less time than its takes to find a book on a shelf. 

More fascinating is that in minutes this home com- 
puter can search a full disc of data, which is equivalent to 
reading all the words held in a stack of typewritten pages 
three stories high. Most books, however, capture your at- 
tention with more than words. 

“A page on a book excites you not because of its words,” 
says W. Michael Lay, a senior computer scientist at OnLine 
Computer Systems, a Germantown, Md., specialist in 
optical-disc development. “It’s largely because of the vis- 
ual information you see as pictures, graphs, and charts.” 

Lay steps from the desk in his office and leads me to a 
table holding three computer screens. He snaps on one 
and types a few commands at a keyboard. "You're one of 
the first outsiders to see this,” he says. The screen blinks, 
then changes to vivid color. I see an aardvark. 

Lay is working on the new edition of Grolier’s CD-ROM 
encyclopedia. Besides updated text, the disc has high- 
resolution pictures and drawings for Apples Macintosh and 


W:s truly revolutionary is that I could do all this 


PCs (380-by-480 pixel VGA and 640-by-480 Super-VGA). 

Adding illustrations to a disc makes designing the search 
engine more difficult. “The engine must keep track of not 
only the text, but also the pictures and captions that go 
with it," says Lay. 

Pictures are digitally numbered, but are not assigned 
permanent captions. “Individual captions are put on later 
by the engine as you use the disc,” Lay explains. That 
allows the captions to be changed by the engine as needed. 
For example, ask to see a picture of just an aardvark 
and the engine pulls out an in-depth description to go 
with the scene. But ask to see creatures of South 
Africa—of which an aardvark is just one—and the aard- 
vark is displayed with other animals and a different 
caption. 

Amazingly, even the updated text, high-resolution pic- 
tures, illustrations, and captions only fill half the new 
Grolier disc. “We're not sure exactly what we'll put in 
the additional space," says Marylyn Rosenblum, a 
Grolier vice president. 

Another optical-disc development company, Meta- 
Media Systems, finds that audio quickly fills what would 
otherwise be unused CD-ROM space. As I enter the 
laboratory of Jonathan Davis, senior staff scientist at 
MetaMedia, I see a computer display showing the inte- 
rior of a factory: There are loading platforms, derricks, 
and a large metal drum near a worker wielding an acety- 
lene torch. Across the top of the display is a pictorial 
thermometer. 

Davis touches the keyboard, and from a set of speakers 
behind the computer comes the question: "At what tem- 
perature is it safe to work with alcohol?" 

When I select the wrong temperature on Davis's sys- 
tem, I'm audibly chastised while the torch ignites the bar- 
rel, the temperature gauge rises dangerously, and the scene 
explodes in my face. 

"That's CD-quality sound coming from the CD-ROM,” 
says Davis, “but it’s not delivered the usual way.” 

Graphics-and-audio CD-ROMs often have a split-second, 
yet annoying, delay between things that happen on the 
screen and the sounds that go with them. “It’s because 
the data and audio portions are on two different sections 
of the discs,” Davis explains. “It simply takes time for the 

. optics to get from one place to another.” 


developing to train factory employees on safety, is that 

it first enters visual information into computer mem- 
ory. Then, using the audio as a time reference, it shows 
each scene sequentially at just the right moment. How 
does it use sound as a timer? “The length of time for ev- 
ery audio segment is saved on the disc as part of the data,” 
says Davis. “The program reads those data to determine 
the right time for each scene.” 

Others are also taking advantage of the CD-ROMs’ abil- 
ity to store audio like music CDs. Encyclopedia Britannica, 
Inc., in Chicago, for instance, recently introduced the $895 
“Compton's MultiMedia Encyclopedia" that includes spo- 
ken segments of famous speeches, classical music, and a 
20-minute glossary of terms. This encyclopedia, with 31,000 
articles, 15,000 photographs, charts or diagrams, and 60 
minutes of audio, is tailored to school children. 

You can, for example, call up Bach from the Compton 
disc and sample one of his Brandenburg concertos while 
studying his biography. Music by eight other composers is 
Stored on the disc, as are sounds produced by many musi- 
cal instruments. Wildlife enthusiasts can see pictures and 
text about various birds and hear how they sound too. 

Numerous features are built into the encyclopedia's 
search engine to make the disc easy to use. The world 


T: trick to Davis's software, part of a CD-ROM he's 


FIRST, IT WAS THE NeXT COMPUTER 


The attractively styled NeXT computer [Jan. '89] was the first PC to 
include a built-in optical-disc drive. The drive uses a removable 
5.25-inch optical disc that holds up to 256 megabytes of data. That's 
not as much information as can be stored on a CD-ROM, but the NeXT 
disc has one advantage: Its data can be changed. The magneto-optical 
drive uses laser heat to sensitize magnetic spots on the disc and erase 
or write data. Although it's not as fast as conventional hard-disk drives, 
that makes the optical drive function like a removable, high-density 
magnetic hard disk. Originally, the $6,495 computer was intended 
only for sale in colleges. Now it's available to everyone else too. The 
price for non-student customers: $9,995.—W.J.H. 


MARIO FERRO 


Data on a CD-ROM are organized in equal-length 
sectors spiraling from the inside to the outside of 
the disc. The organization is basically the same as 
on a conventional CD that stores music. Result: 
CD-ROM drives play music CDs too. 
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atlas feature, for example, lets you rotate a globe on the 
Screen, select a country or city with a mouse-controlled 
cursor, then select from a menu of related articles. A 
“zoom-in” feature lets you explore regions in more detail, 
calling up some 1,000 articles on specific locations. You 
can also browse through pictures until you spot one that 
interests you, then call up a related article. In addition to 
conventional indexing techniques, Compton organizes in- 
formation into history time lines, or science-feature articles. 

Early this year Britannica teamed up with Tandy to 
promote this multimedia encyclopedia. Tandy introduced 
its feature-packed 2500 XL PC, which has a built-in CD- 
ROM drive and costs about $3,600. CD-ROM software com- 
panies have established format standards, so discs such 
as the multimedia encyclopedia can be played on any PC 
that has adequate color graphics and memory, plus a com- 
patible CD-ROM drive. Some differences exist between 
add-on drives; you should always make sure discs are com- 
patible with your system. 

Another software approach to interactive learning comes 
from Facts on File, Inc., in New York, which offers its 
Visual Dictionary. Scan its contents and choose a subject, 
say a car. When it appears on the screen, use your mouse 
to click on the hood and the engine will zoom out. Then 
click on the carburetor to get an explanation—in eight 
languages—about how it works. “Imagine a home-repair 
manual like this," says Rob Glaser, general manager of 
the multimedia systems group for Microsoft Corp., a soft- 
ware company that has pioneered CD-ROM. “You'll see 
smoke coming from the carburetor or hear what it should 
sound like when working properly" 

A new program from Voyager Software lets you use a 
CD-ROM player connected to a Macintosh computer in a 
different way. Put a music CD in the CD-ROM player and 
use it with a set of HyperCard stacks—special software 
for the Macintosh that links sound, graphics, and text 
interactively [May '89]. Listen to, say, Beethoven's ninth 
symphony, learn about the orchestra playing it, hear lec- 
tures on the various elements of Beethoven's compositions, 
or just read about his life. 


types of discs that can unburden library shelves. At 

its fifth annual CD-ROM exhibition early this year, 
Microsoft unveiled a $950 CD-ROM library of its popular 
Software. Called Microsoft Office, the disc has four popular 
packages: Excel, an electronic spread sheet; Word, for word 
processing; graphics; and mail software. Instead of bulky 
printed manuals, instructions for all the programs are on 
the disc in computerized form. 

Microsoft product manager Craig Bartholomew expects 
that most of the new multimedia CD-ROM software will 
start to appear this fall. The complex authoring software 
that programmers need to blend audio, graphics, and text 
hasn't been available long. 

Meanwhile, the list of CD-ROMs with just text, data, 
and simple graphics continues to expand. By one estimate, 
there are about 900 such CD-ROM titles. Prices range 
from $20 for discs that carry computer graphics for news- 
paper advertisements to the $20,000 Lotus One Source, 
which stores financial data on 12,000 publicly held com- 
panies and 100,000 private ventures and is updated 
monthly (see box, CD-ROM Sampler). 

Scientists might be interested in a CD-ROM from the 
National Geophysical Data Center that contains every- 
thing there is to know about the sun's influence on Earth 
—from sunspot activity to solar flares. Doctors are able 
to quickly consult a CD-ROM from Micromedex that 
lists 500,000 toxic substances and their antidotes. And 
lawyers can supplant reference books with Matthew 


В: and education CD-ROMs aren't the only 
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CD-ROM SAMPLER 


From more than 600 discs and 62 subject categories in one CD-ROM 
guide, here's a sampling of 12 discs from eight wide-ranging topics. 
As software companies begin releasing more consumer-oriented discs 
from behind closed doors, the variety of material will expand. 
National Directory of Addresses and Telephone Numbers (Xiphias, 
Marina Del Rey, Calif.) Contains 120,000+ U.S. and worldwide 
addresses plus telephone and fax numbers; $195. 

DICTIONARIES. 
International Dictionary of Medicine and Biology (John Wiley & Sons, 
New York, N.Y.) Contains 160,000+ terms searchable by cross- 
reference, synonyms, and proprietary symbols; $195. McGraw-Hill CD- 
ROM Science and Technical Reference Set (McGraw-Hill Book Co., 
New York, N.Y.) Contains 98,500 defined terms, 115,500 definitions, 
and the Concise Encyclopedia of Science and Technology; $300. Ox- 
ford English Dictionary on Compact Disc (TriStar Publishing, Fort Wash- 
ington, Pa.)— Contains the original 12-volume dictionary; $950. 

GEOGRAPHY 
World Atlas (De Lorme Mapping Systems, Freeport, Me.) Contains po- 
litical boundaries and ocean depths. 

LITERATURE 
Sherlock Holmes on Disc (CMC Research, India) Contains full text of 
all Sir Arthur Conan Doyle's Sherlock Holmes stories plus original Strand 
Magazine illustrations by Baget; $45. 


LAW 
Bender's Federal Tax Service (Matthew Bender & Co., New York, N.Y.) 
Federal tax problems reference, provides examples; $900. 
RELIGION 
The Bible Library (Ellis Enterprises, Oklahoma City, Okla.) Contains 
nine versions of the Bible, commentaries, and reference works; $595. 
POLITICAL SCIENCE 

World Factbook (Quanta Press, St. Paul, Minn.) Yearly almanac com- 
piled by the CIA. Information on 248 countries and territories; $99. 
The New Electronic Encyclopedia (Grolier Electronic Publishing, 
Danbury, Conn.) Contains the full text of the Academic American En- 
cyclopedia; $395. Microsoft Bookshelf (Microsoft Corp., Redmond, 
Wash.) Contains 10 reference works including The World Almanac and 
Book of Facts; $295. Lotus One Source: CD/Corporate (Lotus Develop- 
ment Corp., Cambridge, Mass.) Contains financial data. 


Compiled from "CD-ROMS IN PRINT 1990" (Meckler Corp., 11 Ferry Lane W., Westport, 
Conn. 06880). © 1990, Meckler Corp. Reprinted with permission. 


Bender's CD-ROMs covering tax law and other cases. 

Not all the search-engine software included on these 
discs is the same, cautions HeadStart's Rosenberg. Some 
search programs, combined with poor indexing, can pro- 
long searches many minutes, he explains. Other search 
software, like that on Grolier's encyclopedia or Microsoft's 
Bookshelf disc, is fast and efficient. 

Add-on CD-ROM drives for all this software now cost 
about $600 to $1,200. Soon, another compact-disc format 
called compact-disc interactive (CD-I) will be introduced 
for consumers [Nov. 89]. This will complicate matters be- 
cause CD-I players have special processing circuits that 
will make their software incompatible with conventional 
CD-ROM systems. Yet another incompatible method of put- 
ting video and text on CDs, called Digital Video Interactive 
(DVD, is also being introduced. While CD-I machines will 
plug into any TV, DVI hardware is plugged or wired into 
personal computers, and is aimed initially at businesses. 
Both of these techniques can deliver about 70 minutes of 
full-screen full-motion video—more than standard CD- 
ROMs can provide. 

And there's another new twist. In Japan, Sony recently 
displayed a prototype portable CD-ROM player—complete 
with LCD display—designed for smaller 3.15-inch CD- 
ROMs. Are you ready for “Bookman”? us 
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Fishing Breakthrough Catches 


Too Many Fish... Banned In 
111 


Some States 


study of fish behavior, a 

fishing device has been 
developed that actually works 
TOO well. It's called the 
FISHTECH 2000 and is, without 
a doubt, the greatest fishing 
breakthrough of all time! Unlike 
other fish attractants that may 
only get the attention of single 
fish, the incredible FISHTECH 
2000 actually draws the ENTIRE 
SCHOOL of fish to your line! 


t really is true! Thanks to a 
recent breakthrough in the 


UNBELIEVABLE EXPERIENCE 


Here's how it works. 
FISHTECH 2000 is a slender 1% 
inch stick that is attached to any 
fishing line, approximately 2 in- 
ches above your hook or lure. This 
technologically advanced device 
sends a brilliant beam of green 
light piercing through even the 
murkiest water. Within seconds, 
the nearest school is surrounding 
your line fighting to get at your 
bait or lure. The results are ab- 
solutely amazing! Just look at 
these unbelievable real life 
experiences: 


“One August day I was trolling 
for King salmon on Lake Huron. 
A friend of mine gave me a pack- 
age of [Fishtech devices] to try 
out. I started trolling one hour 
before daylight. I trolled with 4 
lines. On 2 of these lines I attach- 
ed the [Fishtech devices] We 
landed 8 Kings ranging from 9 to 
19 lbs., all on the 2 lines with 
[Fishtech]. The other 2 lines only 
had 2 strikes, we missed both fish. 
Thanks to your product, my son 
and I had a great fishing trip." 

J.B. - Milford, MI 

"I've been fishing for more 
than 35 years. The new [Fishtech 
2000] are sure a shot in the arm for 
the old sport. They're a fisher- 
man's dream. I used them for ice 
fishing. [Put one Fishtech device 
on my line.] 16 good eaters in less 
than one hour. Best was smelting. 
Tied some [Fishtech] devices to 
the nets. Dropped the nets into 


the dark waters.. and whamo. 
Over 900 smelts and 2 salmon in 
% hour. 

D.U. - Ciero, IL 


Reports are coming in from 
across the nation of unheard of 
fishing experiences. What's more, 
the amazing FISHTECH 2000 is 
probably the only attractant that 
can be used on ALL species of 
fish. From deep sea fishing off the 
coast of Bermuda, to fresh water 
fishing for trout and bass, 
FISHTECH 2000 will catch more 
fish than you've ever dreamed 
about! 

ENVIRONMENTALLY SAFE 


FISHTECH'S laser beam 
brightness is generated by a tech- 
nologically advanced process in 
which two non-toxic ingredients 
interact within a confined hollow 
1% inch tube. This process is ac- 
tivated by flexing the tube and 
lasts for about 4 hours. It is com- 
pletely non-toxic and safe to the 
environment. 

FISHTECH 2000 is so effec- 
tive that it has actually been bar- 
red for use in the pursuit of 
gamefish in some states (Min- 
nesota and Massachusetts) and 
parts of Canada. Some officials 
feel that the use of this device 
gives the leisure fisherman too 
much of an advantage. They are 
however used regularly for com- 
mercial fishing (99.9% of all 


Works equally as well 
with hooks & lures. 


Swordfish caught in this country 
are caught using a FISHTECH 
2000 type device) and are ab- 
solutely LEGAL in most of the 
country. 


BEST FISHING DAY 

Try the amazing FISHTECH 
2000 for yourself. If you don't 
have the best fishing day you've 
ever had in your life, we'll gladly 
refund your money. Also we'd like 
you to write to us about your 
fishing experience with FISH- 
TECH 2000 for use in future ads. 


YES j ise to try amazing Fishtech 2000. 
lease rush me the following set. 
O Fishtech 2000 (set of 5) .................810 
Take advantage of these quantity discounts! 
О Fishtech 2000 (set of 10) .. $15 
O Fishtech 2000 (set of 20) $25 
O Fishtech 2000 (set of 30) $30 


Add just $3 shipping and handling no matter 
how many you are requesting. 
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Computer graphics demonstrate the visual effects of traveling at close to 
the speed of light. A stationary three-dimensional lattice (above) looks 


about the same as a lattice that is moving toward you at half the speed 
of light (above). But as an object’s velocity approaches the speed of 


TRAVELING AT 


Space looks warped when 
you're racing along at near- 
light speed. See for yourself. 


By DAWN STOVER 


he television series "Star 

Trek" was as predictable as 

it was popular. Many epi- 

sodes showed the Enterprise 

discovering a new planet, 

Capt. Kirk falling in love 
with a voluptuous native, Mr. Spock 
stifling an emotion, and Scotty beam- 
ing someone up. 

For the crew of the Enterprise, a 
week wasn't complete without a trip 
through space at warp speed. The an- 
imations for these scenes were influ- 
enced by physicists' suggestions about 
what space would look like to some- 
one traveling at close to the speed of 
light. But because nobody really knew 
how to create scientifically correct vis- 
ual effects, the makers of “Star Trek” 
used as much artistic license in por- 
traying its space warps as they did in 
costuming its extraterrestrials. 

“In terms of popular art, the work 
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of these animators has been pretty 
successful," says Ping-Kang Hsiung, 
а doctoral candidate in electrical and 
computer engineering at Carnegie- 
Mellon University in Pittsburgh. "But 
it has not evolved beyond the stage of 
speculation. It's science fiction." 
Hsiung, who has a degree in physics 
and has spent two years studying com- 
puter graphics, was inspired by "Star 
Trek” and other fantasies of space ex- 
ploration, but hoped to bring new in- 
gredients to the creative process. He 
decided it was time for science fiction 
to meet science fact. 

Collaborating with Robert H. P. 
Dunn, an artist and M.FA. candidate 
at Carnegie-Mellon who had also stud- 
ied physics as an undergraduate, and 
working under the supervision of 
Robert H. Thibadeau, director of the 
Imaging Systems Laboratory at Car- 
negie-Mellon's Robotics Institute, 
Hsiung developed a technique for gen- 
erating computer images of objects 
traveling at high speeds. This tech- 
nique enables viewers, for the first 
time, to see the complex visual effects 
predicted by Einstein's model of our 
universe. Hsiung’s technique not only 
provides realistic renderings, but it 
also serves as an exploratory tool, 


revealing some previously unknown 
effects. 

"Special relativity predicts that 
when we travel at high speed, space 
will appear to be contracted in the di- 
rection of motion," says Hsiung. Phys- 
icists calculate the amount of contrac- 
tion using a mathematical equation 
called the Lorentz transformation, de- 
vised by the Dutch physicist Hendrik 
Antoon Lorentz in the late 1800s. 

Until 1959, physicists assumed that 
a photograph of a fast-moving object 
would show the predicted Lorentz con- 
traction. But that year, two scientists, 
working independently, realized that 
the photo-taking process itself distorts 
the image. “If we take a picture of an 
object that is stationary with respect 
to us, it doesn't deform," says Hsiung. 
“But when the object starts to move 
fast, relative to the speed of light, my 
camera is recording a set of photons 
[units of light] that reach the lens 
simultaneously, but were actually 
emitted at different points in time." 

Let's say, for example, that you are 
trying to take a photograph of a train 
moving toward you at high speed. The 
photons from the caboose that are 
recorded when you snap the picture 
must have been emitted earlier than 


b. m. 
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light, the visual effects of space warping become apparent. A lattice distorted; straight bars appear to be bent. And a lattice moving toward 


moving toward you at 95 percent of light speed (above) is noticeably you at 99 percent of the speed of light (above) is extremely warped. 


WARP SPEED 


the photons from the train’s front end 
because the caboose photons had to 
travel farther to reach the camera. But 
if the photons were emitted earlier, 
then they must have been emitted 
when the train was farther away. So 
the train in the picture will look long- 
er than it should. This phenomenon, 
coupled with the contraction predicted 
by Lorentz, has made it difficult to 
render the effects of high-speed travel. 

Hsiung solved this problem by mod- 
ifying a computer graphics technique 
called ray-tracing. Conventional ray- 
tracing, invented in 1967, is widely 
used: One common application is cre- 
ating station-identification logos for 
television. 

Ray-tracing works by reversing the 
normal photographic process. “If we 
take a picture, we are collecting light 
rays coming into the camera, and 
showing their effect on the plate,” 
Hsiung explains. “But in ray-tracing, 
we fire simulated light rays from our 
simulated camera plate into space. If 
a ray hits an object, we paint that 
point on the camera plate, according 
to the color of the object.” 

The conventional ray-tracing tech- 
nique assumes that a light ray is emit- 
ted, reflected, and detected instantane- 


ously. That's not a problem when cre- 
ating static scenes, but it doesn't work 
at warp speed. So Hsiung developed 
what he calls the REST-frame ray- 
tracer (REST for Relativistic Effects 
in SpaceTime). 

The REST-frame ray-tracer assigns 
each light ray a finite speed (the speed 
of light), then tracks it in time as well 
as space. ^We transform the mathe- 
matical description of each light ray 
from the camera's reference frame to 
the object's reference frame," says 
Hsiung. So a light ray fired from the 
simulated camera will hit an object 
only if the object is in the right place 
at the right time. 


Roller-coaster ride 


One of the first objects Hsiung and 
his colleagues studied was a three- 
dimensional lattice of rods and balls 
(see photos). Why? Because it looks 
like something that's usually viewed 
at high speed: a roller coaster's frame- 
work. One image shows the lattice 
hurtling toward the viewer at 90 per- 
cent of the speed of light; it looks as 
though it's being viewed through a 
fish-eye lens. "When we crank up the 
speed, the spatial distortion becomes 
more pronounced," says Hsiung. At 99 


percent of light speed, the central 
square of the lattice has been bent into 
a circle, with the rest of the lattice 
rolled into a ball behind it. 

The lattice also resembles a crys- 
talline solid, Hsiung, Thibadeau, and 
Dunn noted in an article for Pixel 
magazine. “At the Fermi National Ac- 
celerator Laboratory, protons entering 
a solid target at 99.99998 percent of 
the speed of light may have a view 
somewhat like the one seen in our im- 
ages," they wrote. The simulation tech- 
nique could also be used to analyze 
radar or sonar signals from a fast- 
moving object, says Hsiung. 

One obvious application will be in 
the entertainment industry. ^I predict 
that film-making people will be pretty 
excited about our technology," says 
Hsiung. 

The technology is also suitable for 
video games designed to teach chil- 
dren about relativistic motion. "Tradi- 
tional education has treated special 
relativity as something exotic," 
Hsiung explains. “It’s not a built-in 
intuition. But the ability to visualize 
a connected space and time is prob- 
ably going to be a requirement in the 
future," he forecasts. For example, 

[Continued on page 118] 
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THE HOT PATH 
TO SOLAR 
ELECTRICITY 


Acres of mirrors in California concentrate sunlight 
to boil water, spin turbines, and generate electricity. 
The newest sites in the Mojave Desert produce cheaper 
electricity than nuclear power. 


By J. T. JOHNSON 


winter sun has slipped be- 
hind the mountains west 
of a sprawling field of so- 
lar collectors here in 
the Mojave Desert. As- 
sembly crews work un- 
der mercury-vapor 
lights, pushing to 
finish a solar power plant before a 
year-end deadline. “We've been turn- 
ing out about sixty-eight solar-collec- 
tion assemblies a day,” says Steve 
Paine, Luz Engineering Corp’s oper- 
ations manager, as we walk toward 
two fabrication sheds in Harper Lake, 
Calif. 

Inside the sheds are temporary “des- 
ert style” assembly lines. Instead of 
conveyor belts, Luz uses surplus buses 
with their tops hacked off and a steel 
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flatbed welded on. Buses enter one 
shed where metal frames for collector 
mirrors are lifted onto the flatbed. The 
bus is driven 50 yards to another shed, 
halting between earth berms that el- 
evate workers. After the troughlike 
mirrors and some control systems are 
bolted to the frames, the bus rolls out 
to rows of waiting pylons. “It looks like 
we're about to finish up number eight,” 
says Paine, describing the 380-acre 
80-megawatt solar plant completed 
last December. “Then it’s on to num- 
ber nine.” 

These giant solar farms dotting the 
desert northeast of Los Angeles now 
deliver some 275 megawatts of elec- 
tricity to the region. That’s just less 
than two percent of Southern Califor- 
nia (SoCal) Edison’s needs. Yet it’s 


Sensors оп Luz's parabolic reflectors 
help track the sun. Fluid heated at the 
focus of each mirror is concentrated in 
larger pipes at a central site (left). 


more than 90 percent of the world’s 
utility-connected solar electricity. Luz's 
plants heat a synthetic oil with mir- 
rors or natural-gas burners and pipe 
the fluid to central heat exchangers 
and steam-driven turbine generators 
(see diagram on page 85). 

The technology for the system under- 
goes constant refinements to boost its 
efficiency. The drive-through assembly 
line, first used for the eighth solar 
farm, helps speed construction and 
trims costs. The company also cuts 
costs by careful project management, 
and buying or manufacturing compo- 
nents in quantity with strict delivery 
schedules. Luz’s ability to construct a 
giant solar farm in less than a year 
is a key element for low solar energy 
costs. For its eighth solar farm, Luz 


took nine months to assemble 190,848 
mirror segments on 8: lar collectors. 

Partially as a result of these assem- 
conomies, the company's latest so- 
t eight 


Ы; 
lar plants produce electricity 
to nine cents per kilowatt-hour—less 
than one-third the energy costs from 
its first 1984 solar farm. That's cheap- 
er than electricity from new nuclear 
plants, and approaches the average 
cost of electricity, about six cents per 
kilowatt-hour. 

According to Luz, each of its new 
80-megawatt systems shrinks carbon 
dioxide emissions bj million 
pounds annually when compared with 
oil-fired power plants. Each new solar- 
thermal plant will also reduce oil im- 
ports by more than $280 million over 
the system's life, says the company. 


ther high-temperature solar tech- 
Ores for utility-scale electric- 
ity haven't fared as well. Solar 
of mirrors, fo- 


One, a 70-acre ar 
cused sunlight on a central tower- 
mounted receiver [“Solar One: Sun, to 
Heat, to Electricity,” Oct. '82]. But this 
pilot project, designed to produce 10 
megawatts of electricity for SoCal Ed- 
ison, was mothballed more than a year 
ago. SolarPlant 1, which was built to 
produce five megawatts, used a field 
of 700 concentrators that each either 
generated or superheated steam 
[*Now—Solar Power Cheaper than 
Coal, Oil, Gas," Feb. '85]. This solar 
plant, not used in recent years, will 
be modified before 1993 by installing 
small electrical generators at each 
concentrator in order to double system 


efficiency, according to its developers. 

A different type of solar-thermal 
technology exploits the difference be- 
tween warm water on ocean surfaces 
and deep cold wat y from 
the Sea," May " pping Ocean 
Thermal Power 7]. The tem- 
perature differences expand and con- 
dense a working fluid to operate tur- 
bines. Few systems are in use. 

Solar power plants that rely on solid- 
state photovoltaic cells, which produce 
electricity directly from sunlight, are 
gradually becoming more efficient and 
economical. Arco Solar built a 6 
megawatt plant near San Luis Obispo 
in California [“New Life for Solar,” 
May '89]. And Chronar Corp. of Prince- 
ton, N.J., expects to complete a solar- 
cell manufacturing plant this fall ca- 


er 
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pable of producing 10 megawatts worth 
of panels annually. Although the cost 
per kilowatt-hour from photovoltaics 
is about triple that delivered by Luz's 
newest solar-thermal farms, large- 
scale production of solar cells is ex- 
pected to narrow this gap. 

For high-temperature solar-plant 
technology, meticulous attention to de- 
tail has contributed to Luz's success. 
“Luz built a better mousetrap," says 
Charles Imbrecht, chairman of the 
California Energy Commission. “We 
believe they have produced what is to- 
day the most efficient solar-thermal 
electric-generation system in the 
world." 

The Luz (rhymes with fuse) system 
still depends on federal and state tax 
credits to balance the books and nat- 
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ural gas to generate 25 percent of the 
energy. But if, or when, oil prices rise, 
the company will be firmly positioned 
to watch its operating profits soar. 


control system at eight California 

sites turns the mirror troughs to 
the rising sun. Engineers at Luz In- 
ternational, the parent company in 
Los Angeles, paid special attention to 
the mirror reflectivity. Other compa- 
nies had selected inexpensive mirrors 
with aluminized surfaces. “То get the 
kind of performance and durability we 
wanted," says David Kearney, Luz In- 
ternational's vice president for ad- 
vanced technology, “we knew we had 
to use silvered-glass mirrors." The 
company began working with a Ger- 


Е morning, the computer-driven 


man mirror maker to optimize re- 
flectivity and reduce costs. 

"What we use is not window glass, 
which has a green tinge from the iron 
in it," says Kearney. "We use 'white 
glass' because it has a higher trans- 
parency.” As a result, most of the light 
passing through the glass is reflected 
to the receiving tubes. 

These tubes are engineered to re- 
tain as much energy as possible. Each 
steel tube is coated with materials 
that enhance solar radiation absorp- 
tion and reduce emissivity —how much 
radiation escapes from the tubes into 
the air. The steel tubes are suspended 
in clear-glass tubes. A vacuum be- 
tween the glass and steel, much like 
a thermos bottle for beverages, also 
aids heat retention. 


Pipes at the focus of collectors contain a 
heat-transfer fluid heated to about 735 
degrees Е Pipes are mounted inside vacuum- 
insulated glass tubes (detail right) to retain 
heat. Superheated steam is combined with 
reheated steam to power a turbine genera- 
tor. A condenser and cooling tower convert 
steam back into water. At night or in bad 
weather, the transfer fluid can be heated by 
burning natural gas. To clean the mirrors, 
crews position them vertically at night and 
spray them with demineralized water. A 
self-propelled mirror-washing machine is 
also being developed. 


Luz used a black-chrome coating for 
tubes on its first five solar plants. But 
it wanted to boost absorption and cut 
emissivity even more. Black chrome 
has an absorptivity of about 0.95, ex- 
plains Kearney, where a rating of one 
means all the sun’s energy is absorbed. 
Black chrome has an emissivity of 
about 0.24 to 0.30. 

To maximize absorption and mini- 
mize emissivity Luz and Vac-Tec of 
Boulder, Colo., developed machines to 
apply a cermet—a ceramic and refrac- 
tory-metal combination—in layers to 
the pipes. The machines “sputter” 
layers of cermet on the steel tubes, 
each coating with a slightly different 
—and proprietary—recipe. The cermet 
coating is designed to increase the ab- 
sorption to as high as 0.97 and reduce 
emissivity to about 0.19. That boosts 
overall efficiency about two percent. 

Engineers quickly discovered that 
expansion of both the steel receiver 
tubes and the glass envelopes created 
problems. The glass tubes broke in 
nearly seven percent of two early so- 
lar fields. "The steel inner tubes would 
flex as they heated and cooled, hitting 
the glass or rupturing the glass-to- 
metal seals on the tube ends," says 
Kearney. Hydraulic shock caused by 
rapid changes in the flow rate of the 
heat-transfer fluid during the morn- 
ing startup also caused breakage. 

When the glass breaks, the effici- 
ency of that receiver section drops to 
85 percent of its design level. A seven 
percent loss of vacuum in a field of 
collectors could cut electricity produc- 
tion by one percent. 

Luz's solution: find better steel, im- 
prove the manufacturing con- 
trols, improve field installa- 
tion methods, and install 
variable-speed drives to con- 
trol the flow. 

The company also works 


with fabricators to improve the glass- 
to-steel bond at the ends of the tubes. 
The end of each glass tube is con- 
nected to a steel bellows joint that 
flexes. The challenge is maintaining 
a vacuum for a long period as the steel 
expands and contracts. 

“The biggest trick is a careful man- 
ufacturing process," Kearney says. 
“Basically, we use the same technol- 
ogy as the vacuum-tube industry. The 
glass is melted into the metal—sim- 
ilar to a ‘housekeeper seal’—where the 
glass is pulled out to a thin layer be- 
fore meeting the steel. It's a high- 
temperature process in which the glass 
molecules meld into the metal." 


'earney and other company re- 
=» are looking ahead to 

fourth-generation hardware. “The 
primary areas of development will be 
toward direct steam generation in the 
collectors, eliminating the costly heat- 
transfer fluid and some heat-exchanger 
hardware,” Kearney says. 

Durable front-surface mirrors are 
also planned. These reflective surfaces 
may still be a silver compound, but it 
would be protected from corrosion by 
a glasslike coating. Research on re- 
flective polymer films at the Solar En- 
ergy Research Institute in Golden, 
Colo., and Sandia National Laborato- 
ries in Albuquerque, N.M., may also 
offer mirror alternatives. 

Luz engineers are also studying the 
value of giving an eight-degree sun- 
ward tilt to the solar collectors to en- 
hance the capture of reflected radia- 
tion by the receivers. 

In the next three to four years, Luz 
will be constructing solar- 
farm segments 9 through 12, 
bringing some 600 megawatts 
of electricity to more than 
800,000 people and businesses 
in sunny California. us 
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PREDICTING 
DEADLY 
LIGHTNING 


“Bolts from the blue" can reach out from unseen thun- 
derstorms miles away. Improved detectors map storms 
as they approach, providing early warnings to parks, 
sport centers, airports, and other locations. 


By WILLIAM WANTLAND and JOHN FREE 


eve got a code 
4,000E," says 
security dis- 
patcher Jim 
McInnis in 
his Florida 
amusement-park office. McInnis 
is studying color changes on a 
desktop-computer display that 
represent lightning strikes 30 
miles away. Screen segments 
shift from green to yellow and 
orange. Outside, it's a sunny 
spring afternoon. Children on 
dozens of metal-frame rides 
whirl and squeal with delight. 
McInnis telephones park offi- 
cials, who authorize the 4,000E 
weather alert. A familiar count- 
down begins: Public-address messages 
warn guests. As the sky darkens, the 
center of the computer screen turns a 
menacing red. Weather codes relayed 
to ride operators change to 4,000D, C, 
B, and finally 4,000A as lightning siz- 
zles within three miles. Park rides are 
shut down or restricted so guests can 
be unloaded quickly. Public-address 
and other electronic systems are 
turned off to prevent damage. 
Lightning strikes in Florida occur 
far more frequently than in most 
states. On average, lightning from 
100,000 thunderstorms kills about 100 
persons and injures 250 each year in 
the United States, according to fed- 
eral statistics. In most years that's 
deadlier than hurricanes, tornadoes, 
and floods combined. Property losses to- 
tal hundreds of millions of dollars. 
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Sections of a computer display change from yellow to or- 
ange and red as thunderstorms approach and strikes in- 
crease. The sensor on the facing page provides signals. 


New lightning-tracking systems go- 
ing into recreation centers, airports, 
blasting or drilling sites, military 
bases, and other locations are saving 
lives, property—and wasted time. Sen- 
sors can get you off the golf course 
before lightning strikes. The electronic 
trackers can also cut wasteful “down 
time"— shutting down facilities longer 
than necessary as storms approach 
and recede. 

Lightning commonly occurs when 
negative electrical charges accumulate 
in clouds and induce positive charges 
on the ground below. When the dif- 
ference in the electrical potential be- 
tween these opposite charges reaches 
a critical breakdown level, there's a 
discharge. 

Reliable equipment for tracking 
lightning and thunderstorms is rela- 


tively new. Weather radar, used 
for decades, detects rain, but 
lightning is often missing from 
rain clouds. Strikes may precede 
rain or even occur in its absence: 
a "bolt from the blue" caused by 
discharges traveling horizontal- 
ly. Various lightning detectors 
using a single sensor have been 
operating longer than radar. 
Users, though, are often disap- 
pointed by inaccurate and false 
readings from harmless dis- 
charges within and between 
clouds, or other interference. 
Networks of lightning sensors 
provide the most accurate infor- 
mation about strikes. The larg- 
est network is sponsored by the 
Electric Power Research Institute in 
Palo Alto, Calif. Dr. Richard Orville 
at the State University of New York 
(SUNY) in Albany began this system 
as a local network in the early 1980s. 
Last November the vastly expanded 
tracking service became available to 
subscribers in 48 states. Strikes de- 
tected by several sensors are analyzed 
and pinpointed by computers. This 
satellite-linked information enables 
subscribers to track storms and view 
strikes seconds after they occur. 
"The utilities will use the data to 
map the best location for transmission 
and distribution lines," says Orville. 
Weather researchers and the FAA use 
strike data to improve forecasts and 
route aircraft around storms, he adds. 
An advance in sensor technology 
aided the steady expansion of the 
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SUNY network. Sensors for the net- 
work, made by Lightning Location and 

» Protection of Tucson, Ariz., detect 
cloud-to-ground strikes while ignoring 
lightning within or between clouds. 
Research leading to the improved sen- 
sors began in the 1970s when Dr. 
Philip Krider at the University of Ar- 
izona and Dr. Martin Uman at the 
University of Florida began investigat- 
ing the electromagnetic pulses from 
lightning. 

Krider helped develop broad-band 
antennas to capture the lightning sig- 
nals from about one kilohertz to more 
than 10 megahertz. He used oscillo- 
scopes to view and record the wave- 
forms. Previously, researchers over the 
past 50 years had used antennas and 
receivers to sample narrow slices of the 
spectrum—about 10 to 50 kilohertz. 
"These instruments were not adequate 
to see the true shape of lightning sig- 
natures," Krider says. As a lightning 
Stroke develops, he explains, a leader 
goes from a cloud to the ground. Then 
a more powerful return stroke goes 
from the ground back to the cloud. 
“We were primarily interested in the 
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signal made by a return stroke,” 
Krider says. 

In the mid-1970s, the Bureau of 
Land Management asked Krider to de- 
velop an automatic lightning-location 
system for early detection of fires 
caused by lightning. Krider and his 
colleagues spent two summers in Alas- 
ka’s interior recording hundreds of 
lightning strokes. “We made a lot of 
mistakes,” he says, “but eventually we 
got to the point where we could select 
from a waveform just the signal char- 
acteristics of return strokes.” They 
discovered their equipment had to 
calculate the direction of lightning 
strikes early in the discharge, just as 
the waveform peaks, to minimize er- 
rors (see box). Krider and Uman pat- 
ented the technology and formed LLP 
in 1976. Networks throughout the 
world began installing the sensors. 

Because small networks covering a 
few hundred miles cost about 
$100,000, LLP began developing a 
less expensive single-station sensor in 
the mid-1980s. The resulting storm 
sensor introduced several years ago 
and patented in early 1989 is less ac- 
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curate than a network. "If you want 
a precise location of strikes," says 
Krider, *you've got to use a triangu- 
lation system." LLP's storm trackers, 
which cost about $12,000 to $22,000, 
measure the direction of flashes just 
like the networks, but analyze the 
waveform shapes of several strikes to 
estimate storm distances to within a 
few miles. 

In addition to the central-Florida 
amusement park, Luke Air Force 
Base, outside Phoenix, has put LLP's 
storm tracker to work. "Lightning 
near aircraft fueling, arming, work on 
ejection seats, or other explosives can 
be very dangerous," says Capt. Robert 
P. Callahan of Luke Air Force Base's 
25th Weather Squadron. "They all get 
shut down when a thunderstorm gets 
within three nautical miles." 

Callahan estimates the sensor in- 
stalled at Luke has cut thunderstorm 
down time by 44 percent. “Where it 
really helps is when the storm starts 
moving away," Callahan says. “We 
used to put out advisories that lasted 
well over an hour. Now they last about 
a half hour.” us 
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EADLIGHTS 


By DAN McCOSH 


bright white light, good enough for night 
baseball, filled the room when General 
Electric's manager of automotive lighting, 
Benjamin M. Anderson-Ray, flipped the 
switch controlling a new auto headlamp 
sitting on his desk. Not so surprising. 
ally, because I was watching a demonstra- 
tion of metal-halide arc lamp technology 
originally developed for sports stadiums and now minia- 
turized so that it tucks neatly into the front end of a car. 

The intense illumination came from a box about the 
size of an abridged dictionary, roughly half the volume of 
s halogen-based “composite” headlamps used in aero- 
styled cars. The bulb itself, a high-intensity discharge 
(HID) design, is scarcely larger than a pea. Yet this bulb 
will produce some 40 times the visible light of halogen 
bulbs now commonly in use while drawing no more elec- 
trical current. These are appealing qualities to engineers 
struggling to lower the aerodynamic drag and reduce the 
weight of tomorrow’s car design, while still improving 
nighttime vision for drivers. 

Toward that goal, researchers are examining new auto- 
motive lighting systems that include fiber optics, reflective 
systems, even oddities such as neon and electroluminescent 
panels as means of lighting the path to the future. This 
refreshing willingness to investigate a relatively exotic 
headlamp system is a dramatic contrast to the years when 
the industry was dominated by mass-produced, low-cost 
sealed beam lamps. The HID headlamps require sophisti- 
cated electronic controls and are significantly more ex- 


A pensive, but they offer advantages in both safety and styl- 


ing not possible even with existing halogen-gas lights. 

High-intensity discharge headlights also offer a resolu- 
tion to the continuing conflict between auto designers and 
engineers. Modern exterior shapes emphasize low, rounded 
front ends that force the basic underhood hardware into 
an increasingly trapezoid-shaped package, reducing the 
space available for headlamps at the corners. The so-called 
“cab forward” designs making the auto show rounds this 
year congest underhood space even more. 

Pop-up headlamps or the newer projector-type headlamps 
that are used by Nissan and BMW are like icebergs, with 
most of their bulk being hidden under the hood—some- 
times taking up the space of a small suitcase to house the 
light source, reflectors, and related lenses or pop-up mech- 
anism. Space also t a premium at the rear of the car 
because taillights can take room away from the trunk. 
Even more of a problem is the federally mandated center- 
mounted stoplight, a partial obstruction to the driver's 


Compact high-intensity lights allow greater styling latitude, as 
seen on the ASC Vision II (left). An HID bulb (top), shown 
actual size, emits 40 times the light of halogen sources. Hella's 
headlight includes a motorized shade to switch beams. 


rear view, and often a jarring disruption to a styling theme. 

Aside from styling, auto engineers are recognizing a 
growing need for better night vision. One of the hard facts 
of aging is a loss of night vision—and the US. population 
is growing older. Higher expressway speeds also mean that 
drivers today are cruising beyond the speed where their 
reflexes allow them to avoid an object that suddenly ap- 
pears in the car's headlights. 


e quick answer to these problems is brighter lights. 
But to prevent the temporary blinding of oncoming 
drivers, current lighting standards in the United States 
set maximum brightness levels and define the pattern that 
lights cast on the road, making it difficult simply to raise 
the light output. As a result, researchers are concentrat- 
ing on improving the distribution and spectrum of auto 
headlights, rather than adding to the total output. 
Many of these problems are addressed by HID lamps, 
which are based on a fundamental new lighting technol- 
ogy that is only distantly related to the light bulb pat- 
ented by Thomas Edison in 1880. Those incandescent auto 
headlamps produce light by passing electricity through a 
high-resistance tungsten filament, heating it to the point 
where it produces light in the visible range. It's a quick 
and dirty approach; about 80 percent of the output ends 
up as waste heat in the infrared spectrum. Also, the tung- 
sten filament is constantly self-destructing by evapora- 
tion and oxidation, limiting its useful life. On the other 
hand, the HID bulb, while admittedly expensive, 
could last the life of the car, according to 
engineers. 
The HID lights have no filament 
at all, but instead consist of two 
electrodes inside a tiny quartz 
bubble filled with pressurized 
gas. They generate light by 
applying high-voltage 
electricity to the elec- 
trodes, briefly raising 
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MOLDED PRISM SECTION 


the energy level of the outermost electron in each atom of 
gas to a higher orbit around the nucleus. When the elec- 
trons return to their original orbit position, energy is emit- 
ted as light. It's a principle used in many different kinds 
of lights. The type of gas—actually the position of the 
elemental atoms on the periodic table—determines the 
color of the light. High-pressure sodium, for example, pro- 
duces an intense yellow light efficiently, but washes out 
most colors while mercury vapor leans toward the ultra- 
violet range. 


lic salts created a gas that would yield a bright bluish- 

white light particularly useful in areas such as sports 
stadiums. The spectrum emitted by metal halides is mainly 
in the visible range, which means the useful light is far 
brighter than other systems that waste energy by produc- 
ing both heat and invisible ultraviolet. This is the main 
reason for the high efficiency of the HID lights. 

But miniaturizing the system to fit in cars has come 
slowly. An even greater drawback in automotive applica- 
tions has been the startup time—several minutes until 
enough of the metallic salts evaporate to produce light. 
Aside from the inconvenience, slow starts make it difficult 
to switch from high- to low-beams or incorporate a flash- 
to-pass feature. One solution to slow startup is using a com- 
posite of several gases that acts progressively. Xenon gas, 
for example, contains free electrons and illuminates vir- 
tually instantaneously. That's ideal as the basis for xenon 
strobe lights. A successful xenon-initiated metal-halide 
light has been demonstrated by several manufacturers. 

Xenon requires high voltage to produce light, however, 
and the initial circuit must supply between 10,000 and 
20,000 volts. A fraction of a second later, a small amount 
of mercury evaporates from the electrodes, and for an in- 
stant, the light becomes a mercury-vapor arc lamp. The 
lamp then shifts to the halide when the lamp warms up, 
and the voltage is cut accordingly. This type of multi-gas 
system requires a sophisticated electronic ballast to con- 
trol the voltages, but the light output is virtually 
instantaneous. 

Because the discharge light can operate over a large 


Г 1965, GE researchers discovered that certain metal- 


The production of fiber-optic headlights, long stymied by inefficiencies of 
the fiber conduit, becomes feasible with the bright HID bulbs. This 


prototype, the Mercury Cyclone, demonstrates creative packaging possibilities. 


LIGHT SOURCE 


POWER SUPPLY 


PLASTIC LIGHT 
GUIDE RODS 


LIGHT HOUSING 


range of power inputs without cutting the life span, a sen- 
sor (see illustration below) inside the headlight housing 
can be used to provide feedback for a variable intensity 
feature. The beneficial purpose of this circuit would be to 
compensate for different weather conditions. GE has refined 
its electronic controls to where they are small enough to 
fit in the lamp housing, and appears closest to licking the 
startup problem with its xenon-based system. Other prob- 
lems remain, however. 

One of the side effects of many HID lamps is a significant 
production of ultraviolet light—worth some money in tan- 
ning salons, but a controversial benefit in a car headlamp. 
The light itself is in a range invisible to the naked eye, 
but a number of researchers are testing whether ultravio- 
let’s ability to make some paints and dyes (even animal 
hair) glow would be practical to illuminate distant objects 
without blinding oncoming drivers. Ultraviolet also seems 
to penetrate fog and rain better than visible light. Volvo 
and Saab have been jointly testing a concept that would 
combine visible and ultraviolet light to enhance night vi- 
sion. The Saab-Volvo project uses a separate mercury-vapor 
lamp to produce a beam of ultraviolet light. 
To be fully effective, special paints would be 
used on highway signs. But the notion is not 
without its critics. 

“We think that high levels of ultraviolet 
are undesirable and dangerous,” says GE’s 
Anderson-Ray. “The intensity in a car head- 
light would be about ten times that of solar 
output. Ultraviolet is a significant cause of 
skin cancer. You don't want to put that in a 
car headlight.” GE has developed a formula to 
eliminate ultraviolet light from its lamps. Mic! 
McKale, manager of lighting technology and development 
for General Motors’ Inland Fisher Guide Division, says 
the solution is to tailor the spectrum of ultraviolet to keep 
it in a range where it causes phosphorescence, but is above 
the frequencies that cause health hazards. 


e challenges of packaging HID lights into a produc- 
tion car have various companies heading in different 
directions. GE has developed a self-contained unit with 

two lights, one for high-beam and the other for low-beam. 
Bosch’s Litronic system uses an elliptical, projection-beam 
optical system, with an external power supply. Hella KG 
of West Germany is working on a single-lamp setup with 
a mechanical shield to provide high- and low-beams. The 


shield is raised and lowered in milliseconds by an electric 
motor. Ultimately, the finished design will also have to 
address some safety considerations, particularly isolating 
the high-voltage power supply. 

The HID concept may be the brightest new source of 
light on the horizon, but producing light is only half the 
equation. For a complete headlight system, lenses and re- 
flectors must direct the beam to the road. New optical sys- 
tems are getting attention. One interesting concept is pip- 
ing light from a central light source to the front of the car 
using fiber optics. Ford has demonstrated several concept 
cars that use light-conducting fibers to transmit light from 
a source deep in the bowels of the car to a multi-beamed 
projection point. The Mercury Cyclone concept car, for ex- 
ample, uses multi-fiber optics for its front headlight system. 

“It started when we were trying to fit a map light in 
the dash," says Gene R. Windross, product design engi- 
neer at Ford's advanced engineering department. “We used 
a small bulb and a fiber-optic link that came out of the 
dash. That was the inspiration for the headlights." 

Fiber optics work with any light source, including HID. 
Ford's latest version, fitted to the Ghia-designed Zig and 
Zag prototypes unveiled at the Geneva auto show, uses a 
300-watt xenon arc lamp. But the systems demonstrated 
have been based mainly on off-the-shelf industrial compo- 
nents, and much needs to be learned about their efficiency. 
One variation is a woven mat of fiber optics that leaks light 
in glowing patches; it shows some promise as a taillight. 

Another clever variation in remote illumination is the 
light guide system demonstrated by Hella KG. Solid plas- 
tic rods, illuminated by a bulb at one end, are molded 
with a sawtooth pattern along one section of their length. 
The rod conducts light by internal reflection until it reaches 
the mirror-finish prisms, where it scatters through the 
side of the rod. An array of 15 parallel rods, bent to fit 
the car's sheet metal closely and occupying no more than 
their own thickness, would become the actual taillight or 
turn-signal lens. The light source and any needed color 
filters can be placed in any out-of-the-way location. 

“One thing's for sure," says Anderson-Ray. “Whether you 
are behind the wheel or see the car coming down the road, 
you will be able to see the difference." 05 


London Correspondent David Scott contributed to this story. 


HEADLIGHT HOUSING 


HIGH-INTENSITY 
DISCHARGE BULB 


By reading the ambient light at a sensor 
mounted inside the headlight housing, the 
output of an HID bulb can be varied to 
compensate for fog and rain. 


RUSSELL VON SAUERS 
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PREVIEW DRIVE: 


PLASTICCHASSIS 


TAURUS 


It may look like a production-line Ford Taurus, 
but our test drive proves this prototype compos- 
ite-fiber family sedan to be both lighter and 
stiffer than a steel one. 


By DON SHERMAN 


he Ford Taurus you see at the top of these 
pages looks like the garden-variety family 
sedan, but under the skin it's a different 
bull entirely. Instead of being built with con- 
ventional unit-body construction techniques 
—a stamped-steel body and chassis—this 
Taurus has a chassis structure made of polymer-based 
composites. 

Nowadays, every major auto manufacturer uses mod- 
ern plastics by the ton in applications ranging from inte- 
rior trim to the exterior body panels; General Motors' 
plastic-skinned APV minivans alone account for 75 mil- 
lion pounds per year. But it's the emerging use of advanced 
composite plastics in genuine structural roles, not cosmetic 
surface applications, that has auto industry leaders so 
excited. 

Donald Petersen, Ford Motor Co/s recently retired chair- 
man, added urgency to the excitement when he singled 
out the application of composite plastics to structural areas 
of the car as one of two major automotive technological 
frontiers worth pursuing in the immediate future, the other 
being further integration of electronics. Computers have 
already taken over control of many underhood functions 
and will expand in the role of managing the drive line, 
the brake system, and the suspension in ordinary fam- 
ily sedans. The path leading to substitution of compos- 
ite plastic parts for stamped and welded steel isn't as 
well charted. 

No one expects to leap from stamped steel to an injection- 
molded future overnight. The transition will be painstak- 
ing, but there is progress to report. Ten years ago, Ford 
built an experimental carbon-fiber LTD Crown Victoria 
that weighed only 2,500 pounds, trimming 1,000 pounds 
from the sedan's curb weight. During the 1980s, Ford and 
others experimented with plastic leaf springs, drive shafts, 
cross members, and frame rails, some of which are now 
mass-produced. More recently, Ford engineers built an ex- 
perimental roadster out of high-strength composites ["Auto- 
motive Newsfront," Sept. '88]. But the most ambitious 
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undertaking to date has been the building of a complete 
structural composite Taurus for evaluation purposes [“Auto- 
motive Newsfront," Feb.]. 

The potential is enormous, according to Peter Beardmore, 
manager of the Materials Science Department within 
Ford's research staff: "These experiments could result in 
vehicles that are thirty percent lighter with equivalent 
strength and stiffness. In addition to the potential weight 
savings, composites offer benefits in reduced assembly and 
manufacturing costs." 

Ford engineers told PopuLar Science that the plastic 
Taurus, unlike some of the laboratory exercises of the past, 
was road-ready with a standard power train and air 
conditioning. When I challenged this claim by requesting 
a test drive, the Ford representative handed me the keys 
to the plastic Taurus and swung open the gates to Ford’s 
Dearborn proving grounds. 


no visual difference between the composite Taurus and 

a standard steel version on hand for comparison. The 
door of the plastic prototype slammed with a familiar 
“thunk,” the interior gave off no unusual odors, and a twist 
of the ignition key produced the expected engine sounds. 
Because my test drive took place on a cold day, the as- 
phalt pavement was rock hard and the shock absorbers 
were slow to warm to their task. Like the regular Taurus, 
the plastic car did an excellent job of smoothing over the 
frost heaves of Michigan roadways and absorbing the 
crunch of a wheel slamming across a pothole. 

After 45 minutes of back-to-back comparison, I concluded 
that there was little difference in subjective ride impres- 
sions between the two cars, although the composite Taurus 
had a more solid feel and was less likely to creak and 
groan over rough pavement that strains the car body in 
the torsional, or twisting, mode. Richard Kowalske, a Ford 
engineer and my passenger for the evaluation, confirmed 


Е: on close inspection of the car's exterior, there was 


my suspicion by telling me that the plastic car is 50 per- 
cent stiffer torsionally than a stock Taurus, although the 
steel-bodied car still enjoys a 35 to 40 percent advantage 
in resisting bending. 

The successful drive convinced me that a composite car 
is not only feasible, but could be a production reality be- 
fore the turn of the century. So I delved deeper into the 
construction techniques. The entire unibody (not counting 
the doors, hood, and trunk lid) is molded in only seven 
sections: a roof including pillars for the windshield and 
rear window; two intermediate pillars; a radiator yoke; a 
fire wall; a combination rear seat backrest/parcel shelf; 
and a lower body "tub" that includes the floor pan, rear 
fenders, trunk, and front longitudinal members. Unlike 
the Lotus Elan, which uses a steel backbone, and GM's 
АРУ, which uses a steel space frame, these composite parts 
form the plastic Taurus's primary load-bearing structure. 

Ardyne Inc. in Grand Haven, Mich., a subsidiary of Shell 
and Ford's partner in this venture, fabricated the com- 
posite chassis components using a process called resin- 
transfer molding. Preformed mats of glass fiber and 30 
metal inserts that permit the attachment of bolt-on items 
like hinges are placed in the internal cavity of a die set. 
Vinyl ester resin is then injected to fill all voids. After a 
few minutes the molded piece has set, but still requires a 


DAN MURRAY: FORD MOTOR CO. 


Though it appears entirely conventional, the Ford Taurus in the 
background is bvilt on this seven-part composite-fiber chassis 
that some 400 and welded steel parts used in 
the standard сог. All of the exterior sheet-metal body panels 
are standard production parts. 


half-hour bake at 200 degrees F to cure the resin fully. 
Technicians then align the molded pieces and glue them 
together with an epoxy-type structural adhesive similar 
to what General Motors uses to glue the APV’s plastic 
body panels in place. 


lhristopher Morris, the Ford principal staff engineer 

who brought the plastic Taurus into existence, offered 

further insight into the construction process. ^We made 
the original molds by using Taurus panels, modeling clay, 
and body filler to make sections thicker where we wanted. 
To add strength to the floor pan, there are six pieces of 
quarter-inch-thick end-grain balsa wood as light, but stiff, 
connector panels. There are also urethane foam cores in 
the rocker panels, the pillars, and the floor beams to hold 
the dry fiberglass preform sections in the right location 
in the mold." 

Morris is quick to point out that eventually all new parts 
will be designed from scratch to utilize the composite's 
unique properties, rather than cloning an existing sheet- 
metal part in plastic. In this experiment, only 70 pounds 
were saved due to the hand-made nature of the engineer- 
ing mule, but Morris estimates that in mass production, 
the plastic Taurus could be about 300 pounds lighter than 
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t is unusually quiet as I walk 
through this spotless manufac- 
turing plant, located in a clear- 
ing in a southern-pine forest in - 
Georgia. Even the usual number РР 

of scurrying workers is absent. 2 Ж” 

MacMillan Bloedel plant manager P 2 
Don Gabriel gestures at a huge ma- , d < 
chine before us. Its output end is jack- p p A 
eted with large rectangular waveguide c 
plumbing that resembles a military 
radar installation. I watch as narrow 
glue-laden wood strips enter one end 
of the green behemoth; from the other, 
a 12-by-17-inch-thick wood billet ex- 
udes. Subdued humming emanates 
from the machinery. 

"Those are the microwaves," Gabriel 
explains. "They almost instantly cure 
the glue that binds the wood.” 

This is Parallam parallel strand lum- 
ber in the making. It is one of a group 
of new structural lumbers created 
from logs that are sliced, clipped, or 
split and then glued and pressed to- 
gether—in the process becoming pre- 
dictably stronger than the original 
tree. And they're handsome enough for 
exposed beams, furniture, and other 
projects. 


Tree troubles 


Years of logging have vastly reduced 
the nation's supply of old-growth tim- 
ber, spawning mounting pressure to 
preserve such forest treasures. Mean- 
while, demand has steadily increased 
for products from mature trees, such 
as structural lumber and long-span 
beams. The new reconstituted lumbers, 
which can take advantage of previously 
unusable smaller and inferior trees, 
promise to help resolve the problem 
—at a price, of course. More on that 
later. 

Making a better wood product that 
also conserves resources is not simply 
a matter of using nearly all of the log. 
Most wood mills already do that—in- 
cluding the bark and sawdust, in par- 
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ticleboard or for fuel. To maximize 
lumber yield, many mills also use 
thinner-kerf saw blades and comput- 
erized cut planning. 

But the engineered-wood processes 
not only use more of the logs—they 
use them better. Because round logs 
aren't directly converted to rectangu- 
lar board, engineered-wood plants can 
get up to 80 percent high-quality lum- 


ber yield—far superior to that of con- 
ventional mills. Another benefit of the 
new processes: By combining piecesof New technologies transform smaller trees and trimmings to 
wood, they can create dry, predictably н 
sound 2x 12s, for example, from tres handsome structural lumber stronger than Mother Nature's. 
that could only provide 2x4s through 
conventional methods. 

The roots of the new engineered lum- By PHIL McCAFFERTY 
bers are in plywood and gluelam, both 
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developed 
several decades 
ago. (In fact, two of 
the engineered-wood 
processes use southern 
pine or Douglas fir ve- 
neer—also found in most 
construction plywood in North 
America.) 

Plywood is formed from large sheets 
of veneer glued together, with the grain 
in each sheet turned 90 degrees to the 
next. This efficiently uses timber and 
provides good all-around strength, but 
doesn't make the best structural 
beams. For beams, it's desirable to have 
the wood grain all running in the same 
direction to distribute the load. 

Better structural-beam strength is 
the result when thick boards are glued 
together to make gluelams. However, 
this still requires cutting rectangular 
members from round logs. 

The engineered lumbers use differ- 
ent production methods to solve the 
problems of plywood and gluelam. One 
type, parallel strand lumber, is formed 
from narrow strips of veneer that are 
glued and pressed into a billet. Lami- 
nated veneer lumber, a type made by 
several companies, is made of veneer 
panels glued into billets. A third, 
Scrimber, is compressed wood-fiber 
strands glued into beams. 


Zap that wood 


Back at the MacMillan Bloedel 
plant, I watch as a huge knife peels 
veneer that will become Parallam from 
а log. The wood is usually Douglas fir 
or southern pine. As the veneer leaves 
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the cutter, it 
passes under a 
4 computer-run fiber- 
optic spotter that de- 
tects defects such as 
knots. These are automat- 
ically cut out; otherwise, 
they'd compromise the strength 
of the finished product. Then the 
wood is dried in a veneer dryer and 
chopped into ¥2-inch-wide eight-foot- 
long strips. 

"The parallel-oriented veneer 
strands are coated with phenolic resin 
glue and progressively squeezed in a 
moving press,” Gabriel tells me. The 
glue is the same as found in plywood. 
The strips run through a maze of au- 
tomated machinery that staggers their 
ends, so they will randomly overlap at 
intervals. 

“Cooking” the wood with microwaves 
is the final step. “We apply about 
400,000 watts of microwave energy to 
cure the glue uniformly and almost in- 
stantly all the way through the billet,” 
Gabriel explains. “That’s enough power 
to run about four good-sized TV sta- 
tions,” claims David Parker, Parallam’s 
general manager. I figure it could also 
roast about 3,000 turkeys in an eight- 
hour workday. 

The now-solid wood is cut into 60-foot 
billets, which big automated band saws 
later reduce to various lumber sizes. 
Belt sanding on all four sides and 
rounding the corners improve the fin- 
ish—important because Parallam 
needs to be precisely sized and may be 
used exposed to view. 

The entire manufacturing process is 
monitored by computers—which is 
why I saw relatively few workers dur- 
ing my tour. It took 13 years to develop, 
an achievement that was recognized 
with the Wallenberg Award, a presti- 
gious industry award for path-breaking 
research in forestry or the forest 
industry. 


Laying it on thick 
Laminated veneer lumber begins the 


same way as Parallam, but takes a turn 
shortly afterward. In an Oregon mill 


The reconstituted woods show 
off their grain patterns. Top to 
bottom: Parallam parallel strand 
lumber, laminated veneer lumber, 
and Scrimber. 


that supplies veneer to Trus Joist, 
maker of Micro=Lam, Douglas fir logs 
are debarked and automatically 
chucked up into a huge veneer lathe 
(southern pine is also used in other 
areas of the country). A sinister-look- 
ing eight-foot-long knife eases into the 
spinning log, and a few seconds later 
spews out a 100-foot-long veneer sheet. 
(The three-inch-diameter log core re- 
maining becomes fence posts or is 
chopped for other products, like parti- 
cleboard.) Next the veneer is cut into 
27- or 54-inch panels. As with Par- 
allam, defects are removed, and the ve- 
neer is dried. 

The veneer panels are sprayed with 
glue and stacked. Ends of the individ- 
ual veneer panels are staggered to over- 
lap at random intervals (some compa- 
nies bevel the end joints). This en- 
sures consistency throughout the beam. 
To hasten the glue’s curing, the sand- 
wich is compacted in a traveling press 
that has steam- or electrically heated 
platens. 

Ina research lab deliberately located 
(for privacy) on an obscure back street 
in Boise, Idaho, Art Troutner reflects 
on the beginnings of laminated veneer 
lumber. A recently retired co-founder 
who is now consulting for Trus Joist, 
Troutner helped pioneer the manufac- 
turing process, 

Trus Joist was having increasing 
difficulty obtaining the proper-quality 
wood it needed to make floor and roof 
joists and trusses. Troutner knew that 
veneer-panel beams were being pro- 
duced experimentally by timber proc- 
essors and laboratories, and suspected 
they would work. But the other mak- 
ers preheated the veneer and let re- 
sidual warmth cure the glue—far too 
time-consuming and labor intensive 
to be practical for mass production. 
So Trus Joist came up with a better 
idea. 

“We developed a high-speed heated 
press that produced continuous thick 
billets of laminated veneer lumber,” 
says Troutner. 

Trus Joist named it Micro=Lam. To- 
day there are many manufacturers who 
make laminated-veneer-lumber prod- 
ucts (see source list). 

Besides fir and pine, the laminated 
veneer lumber is made from spruce, 
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A Parallam beam is nailed to the wall framing of what will be a 3,500-square-foot house (above). Its 


MAC MILLAN BLOEDEL 


strength and resistance to warp make Parallam excellent structural lumber. Micro — Lam laminated 
veneer lumber's attractiveness comes from layers of pine or fir veneer (right). The staircase shown 
was fabricated from now-discontinued Mattewood. You can duplicate Mattewood's zebrawoodlike 
look by ripping Micro=Lam beams into strips and gluing the original faces edge to edge. 


poplar, and sweet gum. For a brief pe- 
riod, Trus Joist also formed handsome 
panels and other shapes from slabs of 
red oak or Douglas fir Micro=Lam un- 
der the name Mattewood. In my Janu- 
ary 1989 cover story, “Workbench/Side- 
board,” I used Mattewood for the bench 
tops, promising to tell you more about 
the tough, attractive wood in a future 
article. Soon after the article was pub- 
lished, however, Trus Joist discontinued 
the product. 


Down Under lumber 


If Parallam is parallel strand lum- 
ber, perhaps Scrimber could be de- 
scribed as parallel random strand lum- 
ber. Scrimber resembles Parallam in 
appearance, though it has a more ran- 
dom strand pattern. But there the sim- 
ilarities end. 

“Scrim” is a textile term meaning 
“loosely woven"; “ber,” likely enough, 
is from “timber.” The name suits the 
lumber, which is made in Australia. 
Ten-foot-long debarked logs are run 
through a roller press that partially 
crushes them. Further pressing opens 
the log into a loose mat of long inter- 
connected fiber strands averaging 
about М inch in diameter. 

The scrim mat is dried, roughly 
shaped, and stacked. After waterproof 
tannin formaldehyde glue is applied, 
the wood is passed through a radio- 
frequency-heated press to form a 40- 
foot-long beam measuring about four 
feet wide and five inches thick. The 
beam is later resawed into standard 
lumber sizes. 
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*By bypassing the veneer-making 
process, we avoid that cost and the in- 
evitable severing of some of the wood's 
cellulose-fiber strands," says Brian 
Gaffney, managing director of Technol- 
ogy Management Services, Scrimber's 
world licensing agent. "Scrimber is 
thus very strong and economical to 
make." 

Another advantage: It can be made 
from scrimpy trees. Scrimber was de- 
veloped partly to use “thinnings” from 
timber plantations better. Vast stands 
of trees in Australia are thinned about 
10 years after planting to enable the 
others to grow larger. The trees re- 
moved are typically three to four inches 
in diameter. That size is unsuitable for 
most applications, but is fine raw ma- 
terial for Scrimber. Scrimber is often 
made from Pinus radiata, a fast- 
growing Australian pine. 


Wood vs. wood 


So how do the reconstituted lumbers 
compare with natural wood as a build- 
ing material? Very well. Natural wood 
varies greatly in quality and perform- 
ance, for example. Reconstituted lum- 
ber is predictable and doesn’t have 
flaws such as knots or excess pitch. It 
is also less prone to shrinkage, warp, 
and bow because it averages eight 
percent moisture content while con- 
ventional construction-grade kiln- 
dried lumber has 15 to 19 percent 
moisture. 

Bonded with glues that are tougher 
than lignin (the natural binder for cel- 
lulose fibers in wood), engineered lum- 


ber can be up to 2% times stronger 
than natural wood, say the manufac- 
turers. For this reason, the lumber can 
be used in place of steel structural 
beams. 

Reconstituted-wood manufacturers 
also can use younger trees to make 
structural wood—something conven- 
tional processes can't do. Young trees 
grow quickly, but they lack the tight 
ring patterns that give older trees the 
strength needed for structural lumber 
made the conventional way. How old 
does a tree have to be to make good 
conventional structural lumber? De- 
pending on geographic location and 
species, the answer may be 25 to 300 
years. Thus, reconstituted wood could 
take some of the pressure off old- 
growth forests. 

But with the adhesives they contain, 
how do reconstituted lumbers perform 
in a fire? According to manufacturers, 
the lumber produces gases no more 
harmful than regular wood. “Our phe- 
nol resin glue is a hydrocarbon, and so 
only breaks down into hydrocarbon by- 
products during combustion," claims 
Mark Churchland, a MacMillan Bloe- 
del researcher who has conducted tests 
on the burning characteristics of Par- 
allam. Those byproducts could be water 
and carbon dioxide or carbon monox- 
ide, depending on burn conditions, he 
says. 

Churchland adds that Parallam 
doesn't create more or different smoke 
than does natural wood. Laminated ve- 
neer lumber, which contains a similar 
glue, has the same results, say manu- 
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facturers. Scrimber also burns like 
the wood from which it's made, says 
Gaffney. 


The lumbers find homes 


The reconstituted lumbers can al- 
ready be found in many places. For ex- 
ample, the National Association of 
Home Builder's annual display house, 
the *New American Home," used Mi- 
cro=Lam laminated veneer lumber 
and Parallam this year. 

Architect John Cronin of Claude 
Miquelle and Associates in Wakefield, 
Mass., designed the home, which is lo- 
cated a few miles north of Atlanta. “I 
specified Micro=Lam for headers be- 
cause of its strength and compatibil- 
ity with regular lumber sizes,” he 
explains. “I used TJI floor joists be- 
cause they are available in long, exact 
lengths. And they are drier than nat- 
ural wood, so they won't warp, shrink, 
or twist.” The “I” joists are equipped 
with Micro=Lam flanges. 

“Parallam provided easy-to-finish ex- 
posed beams,” he continues. “Because 
of its strength and rigidity, I also used 
it in walls where we had point loads 
coming through from the roof. And it 


LAMINATED VENEER LUMBER 


Simplified illustrations show the genesis of 
Parallam parallel strand lumber (top), lami- 
nated veneer lumber (center), and Scrimber 
(bottom). Parallam and LVL begin as veneer 
peeled from logs. A rotating knife cuts the ve- 
neer into sheets that are edited for defects such 
as knots. After the veneer is kiln-dried, Paral- 
lam and LVL take different routes to comple- 
tion. Parallam veneer is first cut into long nar- 


substitutes well for concrete-filled steel 
columns for floor-support posts: The 
home has a finished basement and, un- 
like steel, Parallam posts don't have 
to be boxed in to improve the finished 
appearance.” 

Specially engineered laminated ve- 
neer lumber components are also used 
as frames for upholstered furniture, as 
scaffold planks, airplane propellers, 
semi-trailer decks, and even for the 
cores of skis. 

Scrimber also performs well in build- 
ing. Ralph Zanello, a Millicent, South 
Australia, builder who's used Scrimber 
as structural lumber, is pleased with 
the results. “Scrimber’s relatively 
light weight made it easy to erect," he 
says. “We also found it worked well 
with conventional power and hand 
tools." 


And now...the payoff 


The bad news: Size for size, engi- 
neered wood can be two to three times 
as expensive as good-quality regular 
wood. The good news: You probably 
will not need as large a cross section 
of engineered lumber for a particular 
job. Manufacturers have developed 


comparative tables to show what size 
reconstituted lumber you could sub- 
stitute for given sizes of regular wood. 
The end result: Makers and users I 
talked to say that if you compare the 
total costs of using conventional ma- 
terial against those of engineered lum- 
ber, you will pay the same amount, or 
perhaps a tad less. 

I tested the reconstituted lumbers 
in my workshop and found them to 
have similar characteristics. And I 
found much to like. In addition to 
their strength, their attractiveness 
makes them good for furniture or 
craft projects. 

The lumbers are heavier, size for 
size, than natural wood. They look and 
cut more like a hardwood than the 
regular fir or pine, but they still re- 
tain the coniferous woods' greater tend- 
ency to splinter. Consequently, you 
should use sharp tools. 

Don Head, a British Columbia pro- 
fessional woodcarver, says he enjoys 
crafting with Parallam. “It took time 
to learn the best ways to use Par- 
allam,” he says. “It can splinter when 
you carve it with a knife. So I use a 


Continued on page 117. 


ROTATING CLIPPER 


VENEER PANEL 


row strips. The strips, which are gathered, end 
staggered, and glued, are finally compressed 
into a beam shape. The adhesive is cured with 
microwave energy. 

Veneer that will become LVL is cut into 
sheets that are glued and staggered so the 
ends will randomly overlap, adding to lumber 
strength. A heated platen press compresses 
the sandwich and hastens glue curing. 


MICROWAVE 
ENERGY 
ADHESIVE 


WOOD STRIPS 


MITCHELL J. ALBALA 


For Scrimber, logs enter a mill that com- 
presses and splits them into cellulose-fiber 
strands. The crushed logs are then opened and 
spread into “blankets” of strands. Mats are 
formed by combining blankets. After drying, 
the mats are glued and pressed. Next, they are 
compressed to final density and the adhesive 
is heat-cured. All engineered lumbers are la- 
ter sawn into various sizes for finished products. 
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SHELTER 


Pack it, 
truck it, 
Stack it, 
move in 


By V. ELAINE GILMORE 


anted: A shelter that 

can be erected on an 

unprepared site by two 

people using simple 

tools. The building 
must provide a comfortable living en- 
vironment and be so energy efficient 
that the sun and the wind can pro- 
vide its energy needs. 

Michael Jantzen, a designer from 
St. Louis, Mo., and Ted Bakewell, his 
business partner, concluded nearly a 
decade ago that there was a market 
for such a structure, so they set out 
to develop one. 

The result is a modular building as- 
sembled of factory-formed boxes that 
are stacked on site to form arches. 
These, in turn, are connected to form 
Quonset-hut-style structures. Special 
fasteners link the parts, which are as 
easy to disassemble as they are to as- 
semble. Even the plastic skin hooks 
on (and snaps off) easily. Jantzen and 
Bakewell christened their product 
Hypertat, for high-performance habitat. 

The Hypertat project evolved from 
an earlier, one-of-a-kind structure 
Jantzen and Bakewell built. They 
called that one the Autonomous Dwell- 
ing Vehicle; PoeULARScIENCE featured 
it as "The Liberated House" in April 
1980. A strange machine that included 
a metal silo top cut in half and 
mounted on each end of a trailer 
frame, the Autonomous Dwelling was, 
as the name implies, designed to har- 
bor humans in fair comfort without 
sewer, water, or electric utility hook- 
ups. Bakewell lived in the shelter for 
five years. 

From the responses to that project 
the duo concluded that there was a 
market for a building that could be 
set up in a remote area and provide 
real comfort while using little energy. 
Later, they added the other criteria: 
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quick assembly (and optional disas- 
sembly) by two people using simple 
tools. Jantzen, the designer, holds the 
Hypertat patents, and Bakewell is the 
president of Hypertat Corp. 


e illustrations at right show how 
a Hypertat is put together. The in- 
sulated plywood boxes that are its 
basic building blocks are linked to each 
other with steel hook-and-cove fasten- 
ers on the outside: A hook at the bot- 
tom of one box snugs into a cove at 
the top of the one below. On the in- 
side, steel L-brackets are squeezed to- 
gether to join adjacent boxes. Channel- 
like clips are slipped over them and 
secured with a pin. 

A similar fastening system locks 
one arch section to the next on the 
inside, squeezing gaskets together for 
an airtight joint. The arches are not 
locked together on the outside. “The 
finished building is rather like a ver- 
tebrae,” Jantzen says. “So it can flex 
tremendously without coming down. 
That makes it great in an earthquake," 
he postulates. The structure is en- 
gineered to take a 40-pound snow load 
concurrently with a 120-mph wind. 

А Hypertat also can be assembled 
of factory-built half arches. That's 
more economical and saves time at the 
Site. But it makes shipping more dif- 
ficult and handling awkward. 

The walls of a Hypertat have space 


А 4,000-square-foot Hypertat is used as an 
insectary by Biosphere ЇЇ, a research community 
north of Tucson, Ariz. 


for 10 inches of insulation. Filled with 
phenolic foam, the structure would 
have an R-value of 80. Those built so 
far, though, have been filled with fiber- 
glass supplemented with polystyrene 
foam to rate an R-value of about 30. 

The outside skin of the structure is 
a vacuum-formed plastic that Jantzen 
discovered at a farm show where ani- 
mal shelters made of it were displayed. 
The plastic, a coextrusion including a 
high-performance thermoplastic made 
by Dow Chemical, is % inch thick, 
fairly rigid, and lightweight, and 
claims good abrasion, impact, and ul- 
traviolet resistance. 

For Hypertat, the plastic is formed 
into shingles, each one capping one 
facet of an arch. Lips and hooks on 
the shingles slip into steel channels 
on the boxes much as one box fastens 
to another. Other skin materials can 
be used if the structure is to be 
permanent. 

Windows, doors, and interior parti- 
tions can be placed anywhere. (Win- 
dows in the Hypertat shown in the 
photo are covered with louvered pan- 
els for sun protection:) 

Inside, panels covered with carpet, 
fabric, vinyl, or drywall are screwed 


JOHN B. CARNETT 


Components for a 200-square-foot Hypertat 
(four arches) pack into a standard 8-by-20-foot 
truck trailer. For minimal site disturbance, 
the metal support frame can be used; its legs 
adjust to compensate for uneven terrain. 
Insulated floor panels are laid on the plat- 
form. (Or a Hypertat can be erected on a 
conventional slab or foundation.) 

The structure itself is a series of arches, 
each one assembled of eight identical ply- 
wood boxes backed by 2x2 framing to hold 
screws. A box is 45 inches square, 11 inches 
thick, and weighs 90 pounds when filled with 
fiberglass insulation. 

Steel fasteners, attached to the boxes in the 
factory, permit quick assembly on site. First, 
one half-arch is put up, then its mating half. 
Next, the two halves are connected at the 
ridge. The adjacent arch is assembled, and 
the two are joined. A Hypertat spans 16 feet 
9% inches. Two workers can erect a 200- 
square-foot Hypertat in eight hours or less, 
the company claims, assuming one is familiar 
with the system. 


into the plywood walls. Each covers 
one facet of an arch, resting on top of 
the metal knockdown fasteners. That 
leaves space behind for wiring and 
plumbing. Raceways between floor sec- 
tions also provide utility chases. 

The inventor touts the shelters for 
field-research stations, laboratories, 
factories, warehouses, medical clinics, 
and for mission and relief centers. He 
also recommends them as vacation 
homes for remote sites. 

Two have been built so far. The one 
in the photo is owned by Biosphere 
TI, a research group in Arizona devoted 
to the study of self-sustaining ecolo- 
gy as a preface to space colonization 
[*Biosphere," Dec. '86]. 

The first Hypertat, a 640-square- 
foot simple tunnel vault, was built for 
a NASA space-research project. This 
one, at the John C. Stennis Space Cen- 
ters Environmental Research Labo- 
ratory near Bay St. Louis, Miss., is 
divided into two sections: one for 
plants, the other for humans. 

Anne Johnson, a research microbi- 
ologist at the laboratory, says they 
chose Hypertat because of its low air 
infiltration. “Our ultimate goal is to 
make an entirely closed system using 
plants and microorganisms to purify 
all the air and water, and also pro- 
duce drinking water and food,” she 
says (“Purify Air the Space-Station 
Way: with Plants,” Aug. '86]. Johnson's 
only criticism is that the structure 
emits a faint plastic odor. 


e next Hypertat will serve as an 
alpine-tundra research station for 
the University of Colorado. It will 

be constructed on a mountain ridge 
where violent summer thunderstorms 
segue into frigid winters. This Hyper- 
tat is to be completely self-sufficient: 
Heat will come from the sun, and a 
wind generator will supply it with 
electricity. For such extreme condi- 
tions, Jantzen plans a different clad- 
ding, perhaps some kind of roofing 
membrane. 

So far, the Hypertat structures have 
been custom-built with minimal tool- 
ing. As a result, they’ve been pricey: 
a minimum of $60 per square foot for 
a basic building unfinished inside. 
Hypertat is now talking to a “very 
large manufacturer” about making the 
components, Jantzen reports, which 
could introduce production economies. 
He also is investigating using stress- 
skin panels or polystyrene foam blocks 
with tubular steel framing in place of 
the insulated plywood boxes. 

Whatever the outcome, the inven- 
tor does not expect Hypertats to be- 
come cheap. “This is a high-perfor- 
mance shelter,” he notes. “You get 
what you pay for.” us 
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JOHN B. CARNETT 


JEEP WRANGLER — | 
GEO TRACKER аб 


etting behind the 

wheel of a 1990 mod- 

el four-wheel-drive 

utility vehicle is still 

one of life's reassur- 

ingly familiar expe- 

riences, with perhaps even a comfort- 

ing touch of nostalgia, something like 

whistling up your favorite bird dog or 

taking a slightly battered bamboo 

surf-casting rod down from the rack. 

I can't climb into a Jeep or one of its 

numerous derivatives without bring- 

ing back memories of two winters 

spent plowing snow at night, digging 

the 4X4 out every couple of hours af- 

ter the plow bucked the front end off 
the road. 

It may be that this carry-over of tra- 

ditional rustic qualities is the very 


factor-which has transformed 4x4 
utility vehicles into today’s trendiest 
accessories. Even so, it mysti- 

fies me every time I see such a per- 
functional tool loaded down with 

У mall prowlers, destined 

to explore terrain no more rugged 
than the typical suburban driveway. 

The Jeep Wrangler, the latest ver- 
sion of the CJ-series 4x4s that traces 
its roots to the World War II Willys 
design, still dominates the sport util- 
ity/ recreational field. More modern ef- 
forts from various competitors are cal- 
culated attempts to add versatility and 
creature comforts that the Jeep does 
not offer. Two of the latest are the 
Isuzu Amigo, a hybrid based on a 
pickup-truck frame and body compo- 
nents with considerable off-road capa- 
bilities, and Chevrolet's Geo Tracker, 
a ground-up effort aimed at creating 
a four-wheel-drive vehicle almost pure- 
ly for light-duty fun. 

Testing this trio on a track is a task 
best undertaken with caution. They 
are, after all, specialized designs. The 
basic engineering done to maximize 
ground clearance for off-road situa- 
tions makes for a relatively high cen- 
ter of gravity, creating a potential for 


POCKET 


Variations on a theme (left to right): The traditional Jeep has the 


per joann 


the Geo Tracker is adorable and reasonably priced, and the Isuzu Amigo offers comfort on-road and off. 


quirky handling in quick lane-change 
or slalom-course maneuvers. 

The Wrangler still appears to be 
pretty much basic Jeep, although a 
new-from-the-wheels-up design in 
1987 altered its character. Handling 
is much improved, but the new instru- 
ment panel is now difficult to read, 
with a row of poorly marked instru- 
ments that tend to catch glare and go 
opaque, like a chorus line of Little Or- 
phan Annie eyes. Marginally effective 
wipers and a hang-on air conditioner 
likewise contribute to an overall no- 
frills attitude that never seems to de- 
ter true Jeep loyalists. 

The Wrangler defines the classic ap- 
proach to off-road use, with leaf- 
spring-hung live axles front and rear, 
short overhangs, and a stubby 93.4- 
inch wheelbase. Serious off-roaders fa- 
vor the setup partly because of its 
ruggedness and also because the solid 
axles lift the low point of the differ- 
ential when a wheel goes over a rock 
—maintaining ground clearance (see 
box, Geometry Lessons). Stiff springs 
help prevent the 4x4 from going to 
its knees after a wheel drops off a log. 
The benefits end when the Wrangler 
is back on the highway, however. 


fundamental problem with solid 
axles is a tendency to roll-steer, 
hich means that body roll pro- 

vides unwanted steering input from 
either the front or rear axle. The new 
Wrangler is improved over the old CJ 
design in this respect, but the steering 
is still distinctly nonlinear and at 
times overly quick. Our test Wrangler 
ran the double-lane change at a re- 
spectable 52.6 mph—fractions of a sec- 
ond slower than the other two. This 
is the maneuver that produces the 
forces that might lead to a rollover, 
but in this test and previous ones (in- 


-cluding the Suzuki Samurai and Ford 


Bronco II), PoPULAR Science has not 
experienced a rollover problem. 

We did have problems with direc- 
tional stability, and when pressed hard 
on the slalom course, the Wrangler os- 
cillated until it slid sideways—al- 
though it managed to stay on its feet. 
More than anything, it was a demon- 
stration of how quickly a short-wheel- 
base vehicle reacts to steering input 
and gets sideways. More about this 
tendency later. 

The Geo Tracker is built for Chev- 
rolet both by Suzuki in Japan (which 
also markets it under the name Side- 


Jeep’s competitors. 
By DAN McGOSH 


- к A 


Over the hills and through 
the mud to test the mettle of 


kick) and by a Suzuki/GM of Canada 
joint venture called CAMI. It's a true 
niche vehicle mainly aimed at getting 
to beach parties and barbecues in style. 
It lacks the power and accessories to 
do serious work, but its bulldog cute- 
ness is nonetheless appealing. The 
Tracker slid quickest through the sla- 
lom cones by virtue of its narrow width 
and short wheelbase. It has a pro- 
nounced tendency to understeer, re- 
flected in the low skid-pad time, but 
overall it is predictable and stable. 

Most pleasant (this is all relative 
—these aren't exactly Porsches) was 
the Amigo, which features a wishbone 
front suspension and leaf springs in 
the rear. The Amigo is basically a 
pickup with the rear cab wall re- 
moved, creating a short, open bed that 
can be equipped with optional seats. 
There is a breezy quality to the effort 
that is sometimes diminished by the 
cloth top flapping in the wind and the 
howl of the tires and rear axle through 
the steel floor pan. Convenience is di- 
minished by numerous soft-top snaps 
and zippers that slow any effort to 
throw cargo in the rear. 


е Amigo's suspension geometry 
enhances stability and reduces 
pitching while contributing to su- 

perior lane-change and skid-pad scores. 
More significant was its relative 
smoothness over highway bumps. Good 
Stability in crosswinds and precise 
Steering gear made this package rea- 
sonably easy to drive on the highway. 

Each vehicle takes a different ap- 
proach to power. Our Wrangler was 
equipped with the optional 112-horse- 
power 4.2-liter six-cylinder engine that 
produces five less horsepower than the 
base 2.5-liter four-cylinder, but con- 
siderably more torque (210 pound-feet 
at 2,000 rpm versus 138 lb.-ft. at 3,500 
rpm for the four). This makes for 
smooth creeping over rough stuff, al- 
though we did experience some stumbl- 
ing with the two-barrel carburetor that 
persists on the six-cylinder Wrangler. 

The all-aluminum 1.6-liter 80-hp 
four-cylinder in the Tracker struggles 
most of the time, whining at high 
rpm in low gears off the road and 
barely keeping up with traffic on the 
expressway. Because of its gearing, the 
Tracker is still a credible off-road per- 
former, though the vehicle is limited 
by light-duty underpinnings. The idea 
seems to be that off-road is mainly the 
beach. 

The Amigo was nearly the Jeep's 
equal in overall engine response, al- 
though its 120-hp 2.6-liter four-cylin- 
der engine with multi-point fuel in- 
jection (optional over the base 96-hp 
2.3-liter four) doesn't pull at low rpm 
as well as the Wrangler's in-line six. 
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П of these 4x4s have so-called 
“part-time” four-wheel-drive sys- 
ms, using a transfer case de- 
sign that solidly locks the front and 
rear axles together rather than em- 
ploying a center differential. This 
means that they should be used in the 
two-wheel-drive mode when the pave- 
ment is dry to prevent awkward tire 
scrubbing around turns. All three of 
these 4x4 sport utilities offer high- 
and low-range gearing in the four- 
wheel-drive mode. Only the Wrangler 
allows shift-on-the-fly engagement, 
and the Isuzu lacks even automatic 
locking front hubs. 

This is simple enough to deal with 
at the start of an off-road jaunt, but 
led to some problems when I drove 
them in a midwinter snowstorm on the 


ACCELERATION 0-60 mph (sec.) 


open road. The high, flat sides of the 
cabs on both the Wrangler and the 
Tracker caught crosswinds like a sail. 
This in turn led to constant, heavy 
steering corrections that diminished 
only when I engaged the front axle. 
But because you must come to a stop 
to do that on the Tracker, the whole 
procedure left a bad taste when driv- 
ing in a mixture of snow and dry pave- 
ment—a circumstance in which I had 
figured these 4x4s would excel. 

It's something to consider if you an- 
ticipate doing much general hauling 
in snow country. The Amigo seemed 
less susceptible to crosswinds, which 
diminished the problem, but none was 
as comfortable in inclement weather 
as a typical 4x4 compact pickup or 
longer-wheelbase utility vehicle. 


BRAKING 60-0 mph (ft.) 


ou 


SUSPENSION XP 


= 


INDEPENDENT 
SUSPENSION гә 


RUSSELL VON SAUERS 


70 REDUCED 
GROUND 
CLEARANCE 


Independent front suspensions are a basic requirement for modern passenger cars, but that's 
not a universally accepted truth in 4x4 chassis designs. Wrangler's solid axle front end (left) 
may not absorb bumps as comfortably as the independent suspension geometry found on the 
Amigo and Tracker (right), but on the other hand, it won't deflect when the spring compresses. 
Therefore, it doesn't give away any ground clearance when bouncing over obstacles, as the 
differential housing remains on a straight line between the wheels. The ride quality suffers, of 
course, but off-road capability is improved—and that's the crucial element to hard-core Jeep 
enthusiasts. —Norman S. Mayersohn 


In the end, a good bit of the pleas- 
ure of these 4x 4s is romance and nos- 
talgia, bumping about in the outback 
with visions of Crocodile Dundee in 
your head. More realistically, the 
Wrangler is uncomfortably crude when 
it is driven on the road, which is 90 
percent of the time. It's in serious need 
of some updating. 

The Tracker likewise is appealing, 
but so toylike it would be left behind 
by the likes of the Wrangler, either 
off or on the road. 

The Amigo is clearly the most mod- 
ern approach, and closest to a usable 
recreational vehicle, with adequate off- 
road performance, superior on-high- 
way characteristics, and considerable 
flexibility because of its unique body 
design. us 


PENALTY BOX 


Buying a dual-purpose machine is, by its very 
nature, not an entirely rational decision be- 
cause of the compromises built into any on- 
road/off-road vehicle. In other words, the small 
4x4 utility trucks in this test aren't ideally 
suited for either pastures or pavement, but at 
least they'll never quit trying to get you where 
you need to go. 

The Jeep Wrangler carries its reputation like 
a millstone around its neck. It has to look as if 
it has just landed on Iwo Jima to satisfy cer- 
tain buyers. To appease the established body 
of customers, it has to ride like a coal cart and 
be crude wherever possible. It's most at home 
in the boonies, where the quick steering, gen- 
erous ground clearance, rigid axles, and slight 
overhang make perfect sense. But on paved 
roads, the Wrangler is a noisy, rough riding, 
uncomfortable, poorly laid out penalty box. In 
other words, consider this Jeep a single- 
purpose machine unless you need heavy stim- 
ulation to liven up your daily commute to the 
office. 

The Geo Tracker is an encouraging newcomer 
to the utility class. It's tight, it's modern and 
light, and it's relatively inexpensive. Best of 
all, the Tracker demonstrated absolutely no 
preference for inverted flight at the test track. 
Off-road, the driver's confidence level is di- 
minished by a general feeling of fragility. 


However, with a few more cubic centimeters 
under the hood and slightly more ground 
Clearance, this little digger would be a real 
sweetheart. 

My favorite of the three utility infielders is 
the Isuzu Amigo. It's brawny looking as a bush- 
basher should be, though it is at some disad- 
vantage in the woods due to a larger turning 
circle and greater overall width than either 
the Geo Tracker or Jeep Wrangler. It drives 
reasonably well on-road and has the serious 
tires and adequate ground clearance neces- 
sary to support excursions deep into the 
woods. The canvas half-roof design is an ex- 
cellent idea, although an optional hard 
top would be a shrewd addition to this prod- 
uct line (reportedly one is planned). | would 
also like to see a V6 engine option available 
soon.—Don Sherman 
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Blocks with tiny beads of in- 
sulating polystyrene as ag- 
gregate stack up to create a 
mortarless wall system for 
home building. A bonus: 
They can be sawed and 
nailed like lumber. 


By CHERYL M. FIORILLO 


JOHN B. CARNETT 


LIGHTWEIGHT 


dusting of white gath- 

ers in low areas and 

moves with the breeze 

around Del R. Gilbert 

and Son's block manufac- 

turing plant in Hooksett, 

N.H., giving the illusion of fresh-fallen 

snow. It's a peculiar sight when the 

weather is mild, as it is the day I visit, 

but this white fluff is not the stuff of 

winter. It is little beads of expanded 
polystyrene foam. 

The beads are the key component 
in the special building blocks called 
Sparfil that are made in the plant. The 
result is concrete blocks with signifi- 
cantly enhanced energy performance, 
light weight, and superior workabili- 
ty: They can be nailed and sawed al- 
most like wood. Sparfil blocks are de- 
signed to be dry-stacked (laid without 
mortar). This means masonry walls 
that even non-masons can construct— 


Mason Greg adonisi holds in his lop а 31-pound 
Sparfil concrete block, 60 percent polystyrene 


beads by volume. With polystyrene inserts in 
its staggered cores, the lightweight block has 
three times the insulating со of a con- 
ventional uninsulated concrete block. To form 
a wall, the blocks are dry-stacked (above). A 
fiberglass mesh is then sandwiched between 
two layers of an acrylic-modified cement 
parge coat, completely covering the blocks 
(above). The result: a finished w wall that's 
strong, airtight, and insulating. 


no special skills or tools are needed. 

Manufactured in Canada since 1976, 
Sparfil blocks only recently became 
available in the United States. Now 
they're made in Florida (in a modified 
version to meet state building codes) 
and Pennsylvania, as well as in the 
Hooksett plant. 


Beady block 


The raw material, expandable poly- 
styrene, looks like sugar; but when 
processed in a machine called an ex- 
pander, the tiny granules puff. “The 
expander is like a giant corn popper,” 
says Joe Burleigh, marketing manager 
for Sparfil International, the mother 
company in Ontario, Canada. Steam 
is fed into it while three-foot blades 
spin the polystyrene around. When 
heated, pentane gas embedded in the 
polystyrene expands rapidly and re- 
leases, transforming the granules into 
beads. They “blow up like 
balloons,” Burleigh says. 
The granules are heated 
twice to get them from 
their original weight of 
73 pounds per cubic foot 
to a final weight of 0.75 
pound per cubic foot. 

To make Sparfil blocks, 
the puffy polystyrene 
beads are added to meas- 
ured portions of fly ash, 
portland cement, sand, 
and a small amount of 
water. A proprietary 
chemical called Sparex is 
also added. This com- 
pound, developed by Spar- 
fil, helps the other ingre- 
dients adhere to the 
beads. Otherwise, they’d 
float on the surface of the 
mix. “Sparex teaches the 
polystyrene how to swim,” Burleigh 
says slyly. But he won't discuss its 
chemical composition. 

Blocks are molded from the mix, 
and precut insulating polystyrene 
boards are inserted into their cores 
(see photo). Next, they are dried in a 
kiln for 24 hours. *Because the cores 
are staggered, heat flows in a serpen- 
tine path," explains Jeffrey Sparling, 
inventor of the block and vice presi- 
dent of Sparfil. "That lengthens the 
heat flow path and enhances thermal 
resistance." 

In tests conducted by the National 
Research Council of Canada, the in- 
sulation value of the Sparfil blocks 
was measured at R-1 per inch. That's 
about three times the R-value of stand- 
ard concrete blocks, and seven times 
that of solid concrete. With the poly- 
styrene inserts, eight-inch-thick Spar- 
fil blocks rate an R-15; in the 12-inch 
thickness, their R-value is 24%. 


Del Gilbert, president of Del R. Gil- 
bert and Son Block Co., is building 
his new house with the first 12-inch- 
thick Sparfil blocks produced at the 
Hooksett plant. 

Sparfil blocks are about 40 percent 
lighter than standard blocks of the 
same size, which makes them rela- 
tively easy for the builders to han- 
dle: A 12-by-16-inch block weighs 34 
pounds; an 8-by-16-inch, 28 pounds. 
The blocks are simply stacked in cours- 
es without mortar or reinforcing bars. 
After a wall is up, it is slathered on 
both sides with a parge coat, an acrylic- 
modified cement called Sparbond. 

I watch as the mason at the Gil- 
bert house picks up a glob of parge 
coat on his trowel. He smooths it on, 
moving from the bottom of the wall 
to the top. Next, he drapes a white 
fiberglass mesh from the top of the 
wall to the bottom and pushes it into 
the parge coat with his trowel. After 
the first parge coat dries, a second coat 
that completely covers the mesh is ap- 
plied. The process is repeated on the 
other side of the wall. 

The Sparfil blocks have about one- 
third the compressive strength of 
standard concrete blocks. But in struc- 
tural testing conducted at McMaster 
University in Hamilton, Ontario, the 
finished Sparfil wall excelled. "The 
mesh and parge coats give the Sparfil 
wall more than double the wind-stress 
resistance of standard unreinforced 
concrete-block walls," says Robert G. 
Drysdale, professor of structural en- 
gineering at McMaster. Sparfil walls 
also show greater resistance to crack- 
ing, he adds. And the parge coats form 
an infiltration barrier. 


Cost a wash 


Sparfil blocks cost much more than 
standard concrete blocks. The 12-inch 
block with inserts costs about $4; an 
8-inch, about $3. (The average cost of 
a 12-inch concrete block is about 85 
cents; an 8-inch, 70 cents, according 
to the National Concrete and Masonry 
Association. But that doesn’t include 
insulation.) 

Nevertheless, a house built of Spar- 
fil blocks should cost about the same 
as with standard blocks, the company 
claims. The difference: labor. 

“With the Sparfil wall system,” says 
Burleigh, “you don’t have a framing 
crew, an insulating crew, someone to 
put on the Sheetrock. You've got the 
exterior walls with one crew.” (Inte- 
rior walls are standard 2x4 stud walls 
covered with drywall.) 

Outside, the exterior walls can be 
covered with stucco, shingles, or stand- 
ard siding. Inside, wallpaper, paint, or 
paneling can be applied directly to the 
smooth parge coating. 05 
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Superglass rates an insulating value of R-8. Two low-E films between glass panes form three gas-filled 
spaces; insulating foam separates metal spacers; white beaded dessicant absorbs excess moisture. 


WINDOWS OF 


OPPORTUNITY 


Super-insulating glass, 

fiberglass frames, 
and a window 

that turns corners 


t the National Associa- 

tion of Home Builders’ 

annual meeting and ex- 

hibition this year, there 

was hot news in win- 

dows. Perhaps the hot- 
test: Superglass, a new glass system 
developed by Southwall Technologies, 
is claimed to be nearly twice as effec- 
tive an insulator as any window pre- 
viously available. 

But there was other news in win- 
dow technology as well. Owens-Corn- 
ing Fiberglas and InLine Internation- 
al, an Ohio-based company, introduced 
fiberglass frames, which promise a 
number of advantages over conven- 
tional window frames. Marvin Win- 
dows unveiled a handsome double- 
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glazed corner window, and Rolscreen 
Co. showed off a new approach to true 
(or nearly true) divided-light windows 
(see boxes). 

Superglass is a large evolutionary 
step in the development of thermally 
efficient windows. The early 1980s saw 
the introduction of a number of glaz- 


ing systems with a property called low 
emissivity (“Wonder Windows,” April 
782]. Low-emissivity, or low-E, windows 
are multi-pane units that have a spe- 
cial coating either on one of the panes 
of glass or on a polyester film sus- 
pended between the panes. The coat- 
ing, usually a combination of a metal 
oxide and silver, retains heat in the 
house by reducing the transmission 
through the window of near-infrared 
radiation—long-wave heat energy 
given off, for example, by room-tem- 
perature objects and people. 

Many low-E windows have insula- 
tion ratings that just break the R-3 
level. (R-value is the measure of re- 
sistance of an object to heat flow. Win- 
dows may also be rated by U-value 
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Step-by-step, you learn by doing. . . 
evaluating your own security needs, 
installing complete electronic alarm 
systems in your own home and auto, 
testing and troubleshooting working 
alarm circuits. You actually safeguard 
your own property while gaining the 
skills you need to start a business of 
your own as today’s expert security 
electronics technician. 

NRI's ready now to give you the 
hands-on Security Electronics 
training you need to get started fast. 
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DIVIDED-LIGHT WINDOWS: ONE'S TRUE, THE OTHER'S NOT (BUT YOU CAN'T TELL) 


Divided-light windows—multiple individual 
panes of glass assembled with wood muntins 
to form a complete window—hark back cen- 
turies. Until recently, though, the technology 
did not exist to produce problem-free divided- 
light windows from double-pane insulated 
glass, says Larry Johnson, vice president of 
marketing of Illinois-based window-maker 
Caradco. Among other things, the windows 
tended to develop leaks in the glazing seals. 
Attempts were made at copying the divided- 
light look using insulated glass with snap-in 
grids or grids between the panes, but those 
carried the stigma of looking phony. 

In the past two years, primarily because of 
advancements in sealants, companies like 
Caradco, Marvin, Norco, and others have been 
able to produce true divided-light dual-glazed 
windows that offer authenticity and reliable 
performance (drawing at left). 

"We use dual sealants to virtually elimi- 
nate the possibility of developing fogging prob- 
lems due to a seal leak," says Johnson. Fog- 
ging occurs when a seal fails, allowing moisture 
in the air to enter the space between the 
panes of glass and condense. “Тһе sealants 
are used around the perimeter of the panes 
of glass; one is impervious to water in a liq- 
uid state, and the other is impervious to water 
vapor," Johnson says. “Neither one by itself 
will perform both functions." 

Now Rolscreen Co. has gone a step further 
(drawing at right). Its Pella Architect Series 
windows are not true divided lights, but an 
improvement on the idea, says the company. 


7— Vo-INCH SPACE 


| INDIVIDUAL, 


DOUBLE PANES — 
OF GLASS 


Architect windows are made from two large 
panes of glass, which are divided into lights 
by metal spacer bars and wood muntins. “The 
spacer bars are assembled like Lincoln Logs 
into a grid," says Greg Galloway, product plan- 
ning manager. “Тһе grid is fastened to the 
perimeter spacers with plastic pins. When the 
window is assembled, the spacer grid, which 
‘floats’ between the panes of glass, provides 
support for when the wood muntins are glued 


—the measure of heat flow in Btu/ 
hour/square foot/degree F. Actually, 
R-value is the reciprocal of the U- 
value.) By filling the space between 
the glass panes with dense gases like 
argon and krypton, some windows 
have even been able to achieve center- 
of-glass insulating values up to R-4.5. 
Conventional double-pane windows 
typically rate somewhere below R-2.5. 

Southwall Technologies' Superglass, 
however, rates a remarkable center- 
of-glass insulating value of R-8. Super- 
glass is made of two panes of glass 
with two of Southwall's Heat Mirror 
low-E films suspended between them 
for an overall thickness of one inch. 
The low-E surfaces on the films face 
out toward the glass. 

"The result," says Todd Sitrin, mar- 
keting engineer for Southwall, “is 
three separate spaces that we fill with 
a high-performance mixture of low- 
conductivity gases, creating a good 
barrier to conductive heat transfer. 
The low-E films provide a barrier to 
radiative heat transfer.” 

Although the center of glass may 
register a high R-value, the way the 
edge is made can have a performance- 
degrading effect on a window. Most 
multi-pane glazing units use metal 
spacers at the edges between the panes 
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to provide rigidity. Unfortunately, 
metal is an excellent conductor of 
heat. Therefore, the edges of a multi- 
pane window will be colder than the 


rest of the glass in the winter, result-- 


ing in the formation of condensation. 
“We knew the problems with metal 
spacers,” John Meade, Southwall’s 
western regional manager for Heat 
Mirror, told me, “so one of the tests 
we did during our research was to 
make units without any spacers, just 
using sealant in which metal spacers 
are normally embedded. We were sur- 
prised to find that the sealant itself 
is highly conductive. We found, there- 
fore, that to get complete insulation 
we had to break the thermal short cir- 
cuit in the sealant edge as well.” 


at Southwall came up with is 
something it calls the three- 
spacer system. There are two 
metal spacers, which provide strength, 
between each pane and the films. But 
between the film edges is an insulat- 
ing PVC foam separator. The separa- 
tor is У inch wide, and its thickness 
runs the entire depth of the edge (see 
photo). 
As a demonstration of the effective- 
ness of the thermal break in the edge 
treatment, Sitrin placed an 8-by-10- 
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MARIO FERRO 
to each side of the window under pressure." 
1 could not tell the window was not a di- 
vided-light by looking at it. Because the glass 
panes are monolithic, the window is stronger 
and there's no chance of leakage between the 
lights, says Galloway. Another advantage 
claimed by Rolscreen: The wood muntins are 
thinner than those of most other insulated 
divided-lights, to approximate more closely tra- 
ditional divided-light windows.—T.0.B. 


inch Superglass sample and a similar- 
ly sized conventional double-pane sam- 
ple each on a block of dry ice—solid 
carbon dioxide—which vaporizes at 
minus 78 degrees Celsius. 

After a few minutes the conven- 
tional sample began to accumulate 
condensation around its edges. The 
Superglass unit remained clear and 
dry. An hour later, the entire double- 
pane glass sample was caked in ice. 
The Superglass, on the other hand, 
was iced on its bottom surface, but 
there was only a small amount of con- 
densation on the upper surface of the 
glass, with a clear line at the center 
of the.edge past which no ice formed. 

The Superglass’s edge treatment 
may have more important ramifica- 
tions than condensation control 
though. “Edge effects have a great 
impact on the overall thermal per- 
formance of windows,” says Steven 
Selkowitz, staff scientist at Lawrence 
Berkeley Laboratories’ window group. 
Indeed, the National Wood Window 
and Door Association has just adopted 
a standard that includes edge effects 
and much more for determining the 
overall performance of a window. 

“The new standard is based on a 
computer program called Window 3.1, 
developed by Lawrence Berkeley Lab- 


oratories," says James C. Benney, 
NWWDAs manager of technical serv- 
ices, *and takes into account frame- 
and-sash materials, glazings, gas fills, 
emissivity factors, and more." 

"The overall R-value of Superglass 
in a good average-size double-hung 
wood frame is probably between R-5 
and R-6," says Selkowitz. Similar 
low-E windows with argon hover 
around R-3. "That's approaching an 
R-8 window overall, and based on cal- 
culations using a severe climate like 
that of Madison, Wis., as a reference, 
we have determined that in some cir- 
cumstances a north-facing R-8 window 
would be better on a seasonal aver- 
age basis than an R-19 stud wall. Peo- 
ple have always thought of windows 
as worse than walls; if you wanted to 
save energy, you made windows small- 
er. We think we've demonstrated that 
that's fundamentally not true.” In 
moderate climates, he says, east- or 
west-facing R-5 or R-6 windows may 
perform as well as a wall. 

Southwall's technology will be li- 
censed to window manufacturers, says 
Sitrin. The first to sign up was Hurd 
Millwork Co. Hurd calls its Super- 
glass-equipped wood windows and pa- 
tio doors InSol-8. Units will cost about 
35 percent more than other low-E win- 
dows and doors. 


s window glazing technology im- 
proves, frame-and-sash technol- 
gy struggles to keep up. Cur- 
rently, there is no ideal window frame: 
Wood is a fair insulator, but swells 
with moisture and can stick and rot. 
Aluminum has serious heat-conduc- 
tion problems, while vinyl is not in- 
herently strong or rigid. The latest 
contender for the title “best window 
frame” is fiberglass. There are two 
such frames on the market, one from 
InLine International and the other 
from Owens-Corning Fiberglas. 

Fiberglass frames are made by a 
process called pultrusion. “With pul- 
trusion,” explains Michael Skidmore, 
president of InLine, “continuous glass 
strands and glass matting are pulled 
through a tub filled with resin, formed 
in a preformer, then pulled into a 
heated die. There is a chemical reac- 
tion, a cross-linking, that takes place 
to harden the material. Throughout 
the process the material is pulled, 
hence the term pultrusion.” 

InLine’s frame is hollow like those 
made of aluminum or vinyl, but its 
profile in cross section is simpler be- 
cause of its high flexural strength. It 
doesn't need as many interconnecting 
ribs as does a vinyl frame, for instance. 

Besides strength, fiberglass has 
other properties that make it a desir- 
able window frame. Unlike aluminum 


it conducts little heat; it is paintable; 
and it has the same thermal expan- 
Sion rate as glass so it is easier to seal 
than other materials. 

Fiberglass is also a good insulator. 
The framing members of Owens-Corn- 
ing's new windows are made using a 
dense version of the company's pink 
insulation. Using a proprietary pultru- 
sion process, the insulating material 
is encased in an outer layer of glass- 
fiber-reinforced composite similar to 
that used in structural automotive and 
boat components. Seen in cross sec- 
tion, the frames have a simple profile, 
looking like a monolithic section of 
pink fiberglass with a white coating. 
Side-by-side testing has not been done, 
but considering fiberglass’s advantage 
over wood as an insulator, the fiber- 
glass frames should show slightly bet- 
ter performance, given equal frame- 
member dimensions. 


Earlier this year Owens-Corning 
windows were introduced on a limited 
basis in the Middle Atlantic states. 
Nationwide distribution is expected by 
next year. InLine windows are avail- 
able across the country. Both brands 
of fiberglass windows are priced simi- 
larly to premium wood windows, the 
companies told me. 

What about a super-window that 
uses Southwall’s glazing and, say, 
Owens-Corning Fiberglas’s insulating 
frames? 

“Fiberglass frame technology is still 
pretty new,” says Southwall’s Meade. 
“But it looks promising.” ui 


MANUFACTURERS ADDRESSES 

Caradco, Box 920, Rantoul IL 61866; Hurd Millwork Co., 
575 S. Whelan Ave., Medford WI 54451; InLine Іпіета- 
tional, 500 Fassett St., Toledo OH 43605; Marvin Windows, 
Box 100, Warroad MN 56763; Owens-Corning Fiberglas 
Corp.. Fiberglas Tower, Toledo OH 43659; Rolscreen Co., 
Pella !А 50219; Southwall Technologies, Marketing Dept., 
1029 Corporation Way, Palo Alto CA 94303 


ONE-PIECE DOUBLE-GLAZED ANGLE WINDOWS | 


With a nod in Frank Lloyd 
Wright's direction, Marvin 
Windows has introduced 
the first standard residen- 
tial one-piece corner win- 
dow. There are no posts, 
mullions, or butt joints, 
just continuous glass that 
turns at a right angle. And 
it's a sealed, double-glazed 
unit. 

Wright made famous the 
use of corner windows in a 
number of his designs, but 
they were fabricated cor- 
ners with caulked seams. 
And they inevitably leaked. 
Now, after devising an in- 
novative solution to bend- 
ing glass economically, a 
Pennsylvania-based com- 
pany, Dlubak Corp., is 
supplying Marvin with the 
right-angle glass. 

“In the past, glass bend- 
ing was so costly that it 
was used only for special 
commercial projects," says 
Frank Dlubak, president of 
the glass-bending company. ‘We've developed 
automated machinery to produce several 
pieces of bent glass every fifteen minutes.” 

“The key to the bending process is our dual- 
zone shuttle furnace," says David Passarelli, 
Dlubak's vice president of technology. "In the 
first zone, multiple panes of glass are held 
horizontally by an open frame and preheated 
to 500 degrees F. Then they are moved to the 
second zone, the bending chamber. There the 
glass is heated to 1,100 degrees F. An elec- 
tric resistance coil applies additional heat to 
the area to be bent, and the glass bends un- 
der its own weight. The angle of the bend 
is computer-controlled by stop points pro- 
grammed into the pivoting frame.” 


DOUBLE GLAS; 
*Á-INCH SPACE 90-РЕСАЕЕ 
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The panes of corner glass are then shipped 
to Marvin for assembly into insulated windows, 
in seven sizes up to 60 inches tall and 40 
inches per side from corner to edge. 

The Marvin window can be installed either 
at the corners of a building or into flat walls 
as an alternative to a bay window. When the 
window is used in a load-bearing corner of 
the house, you must use special cantilevered 
framing in which structural weight is distri- 
buted away from the corner to take the load 
off the window. Using the correct building pro- 
cedures, though, you can stack the units two 
or three high. The windows cost from about 
$2,200 to $3,500, depending on size. Prices 
may vary according to dealer. —7.0.В. 
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PATENTED 


You've seen the price of new 
cars...they go up every year! Cars get 
flimsier...prices get higher..it never 
seems to end. There are lots of 
reasons to keep that nice car of yours 
on the road as long as possible. 


Car sales are down and Tufoil sales 
are up. People are smart...they're 
taking the economical way out and 
what could be easier than Tufoil. Just 
add Tufoil to the crankcase. You 
don't have to shake the container or 


add an engine flush. Just pour it in | 


and drive away. 


Your throttle will get silky 
smooth...acceleration will improve. 
One customer said his car "takes off 
like a scared rabbit!" 


Tufoil works wonders for all known 6 


engine oils. It's actually slipperier 
than Teflon (according to a famous 
U.S. Government laboratory). 


You'll get astonishingly fast starts on 
cold mornings with both diesels and 
gas engines. The Canadian govern- 
ment tested Tufoil at it's cold regions 
lab. They showed faster cranking and 
significant fuel savings with Tufoil. 


What about additives that claim to be 
а one-time treatment that will last the 
life of an engine? Well, I’ve been fol- 
lowing the scientific literature on 
lubrication for a very long time. As 
far as I know, there isn't a shred of 
scientific evidence for such a claim. 
So don't believe it! 


CHANGE YOUR OIL 


"TUFOIL* | 


INTO A 
ENGINE TREATMENT 


use Tüufoil 


AND YOUR ENGINE 
WILL LAST... AND 


LAST...AND LAST! — 
Engines last longer with Tufoil. Our 
1976 476 T-Bird is now at 190,000 
С miles and purring. 


=) A bunch of customers’ cars have now 
| passed 250,000 miles. 


) Several months ago, а nice man I'd 
| never seen before walked into my of- 
Bi fice, big smile on his face, sat down 
and said, "Would you believe 340,000 
miles on a Tufoil engine?" He went on 
to rave about how well his engine has 
B been running all these years. I 
B couldn't get a word in edgewise. 
Recently, a truck driver called in with 


over 1,000,000 miles on a diesel using 
Tufoil - WOW! 


A customer from Vermont added 10% 
Tufoil to his sticky mechanical trans- 
mission, called in and said he couldn't 
believe it..."Shifting is like slicing but- 


| 
ff ts ENGINES WORK 
SETTER, LAST LONGER 


ices Friction 
US. Patents 


TREAT YOUR CAR 1" 

TO ONE 8 OZ BOTTLE OF fer nowt besald: 
TUFOIL FOR ONE OIL CHANGE SAAB owners are writing letters 
ation, Praising Tufoil in their "NINES" 


Goer ag е, cer асос ол Hi magazine. They report spectacular 
you don't, тА Coppie improvements in their engines and 
Vara rete describing [e yoar andmeke transmissions! 
Num a refund your jour $1425 Don't forget! Tufoil is the result of 
over 15 years of research and develop- 
Seats for Tufoil today pid ee yor, ment. The U.S. government has 
perfomance, ill in the awarded us 6 patents so far...so have 
Call TOLL FREE any time, 24 һошва Germany, England, France and 
Canada. 


1-800-922-0075. 


(in New Jersey, сай 201- 825-1 81 10.) 


VFREE . .. Products based on TUF OIL technology. Check 
| one with each order of 2 bottles or a quart. Check 2 for each 
| gallon order. Values range from $3.98 to $9.95. 

| О TUFOIL Gun-Coat — Super rust inhibited, smooth action 


3x rush my TUFOIL Е 


О ONE B oz. bottle... tre 
$14.25 (plus $3.50 shipping and 


18 Industrial Avenue 
Mahwah, NJ 07430 


O TUFOIL Compu-Lube — Low viscosity for computer А My check or money order for $ —— is enclosed. 
| gg aue handling). See money back Charge my creditcard: 
О TUFOIL Lightning Grease — Easily sheared grease for 5 „тел О Am. Express (Master Card О Visa 
instruments | о TwoOsoz.bottles...treattwo cars Сага No. 
| a TUFOIL Lubit-8 — Genera! purpose, household use | for $25.00 (plus $4.00 shipping © 
| lubricant | and handling) SAVE $6.00 ты 
I FREE brochures . Phone No. 
O 30 Questions/Answers about TUFOIL О ONE Quart bottle . . . treat 4 cars 
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inally, I can use that big 
straight-line air sander that 
has been gathering dust on 
a shelf. It's really a pro tool: 
It reciprocates at 2,500 one- 
inch-long strokes a minute 
and was originally designed 
to work with compressors of 
three horsepower or better. But until 
recently, I had only a 17-һр compres- 
sor and wasn't anxious to trade up: I 
knew I'd have to install a 230-volt cir- 
cuit to power anything much bigger 
than a 2- or 2¥2-hp unit. Besides, big- 
ger compressors were pretty expensive. 

Now, thanks to clever engineering 
and manufacturing technology, all of 
the major compressor makers—Camp- 
bell Hausfeld, De Vilbiss (which makes 
Sears Craftsman compressors), Inger- 
soll-Rand, and Sanborn—offer porta- 
ble rigs rated at 3 to 3% hp that run 
on 115 volts. You can plug the com- 
pressors into almost any outlet in the 
house, and they cost less than $400. 

Three-hp-range compressors come in 
two styles: those with permanently 
lubed pumps and those lubricated with 
oil from a crankcase. 

Permanently lubed compressors re- 
quire no maintenance other than 
changing or cleaning air filters and 
draining condensation out of the tank, 
which all compressors require. The 
pumps are one-cylinder designs that 
tend to be somewhat noisy, but they 
are desirable for painting because 
there is no oil present to enter the air 
supply. Permanently lubed units are 
usually lighter in weight and, because 
they don't have a crankcase that holds 
extra oil, will operate in any position. 

Oil-lubed compressors, on the other 
hand, require regular oil changes and 
must be operated in a level, horizon- 
tal position. Some oil-lubed pumps use 
a single cylinder; others use two. 

I checked out the three-hp-rated 
compressors with the tools shown in 
the photo at right. Even the most air- 
hungry tools—like tank sanders and 
large impact wrenches—worked well. 
With such tools, air delivery is just as 
important as horsepower. To size a 
three-hp-range compressor to air tools 
or vice versa, check the operating pres- 
sure range (in pounds per square inch 
—psi) and compare the compressor 
air-volume output (in standard cubic 
feet per minute—cfm) at 90 psi with 
the air consumption of the tool. If the 
air output is less than a tool’s require- 
ments, the tool may operate at less 
than full power. Also, if the compres- 
sor is designed to let the air-tank pres- 
sure bleed below 90 psi as it is being 
used, you may wish to pause every 
now and then for a few moments while 
the pump charges up the air tank so 


Now you can run pro-quality 
air-hungry tools with 
compressors that use normal 
household current. 


By PHIL McCAFFERTY 


A squadron of pro-style air tools can be powered by new high-horsepower 115-volt compressors like 
the one at right in the background. Some examples (left to right from top): sand blaster (on floor), 
straight-line sander, dual-action and high-speed disc sanders, cutoff tool, chisel-scaley, jitterbug 
sander, 1⁄2- and ¥%-inch-drive impact wrenches, and trigger nozzle for sand blaster. 
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you can maintain full tool power. 

Although I am generally impressed 
with these new rigs, there are some 
drawbacks. All the makers tell the 
same story: You must use a dedicated 
15-ampere 115-volt circuit, and you 
should never attempt to run other ap- 
pliances at the same time. Why? These 
compressors may draw up to 15 am- 
peres running under load and actu- 
ally exceed a 15-ampere draw on start- 
ing. Circuit breakers are designed to 
tolerate some momentary overload, 
but if your electrical service is fused, 
you will need type “Т” or “TL” fuses 
to handle the overloads. 

You should never use extension 
cords with these compressors because 
the voltage drop may cause motor 
overheating or failure to start. If you 
need air far away from an outlet, add 
air hoses instead of an extension cord. 
Line voltage less than 115 volts may 
also cause problems. 

To see how serious the warnings 
about the 115-volt 15-ampere thresh- 
old were, I ran all of the compressors 
under load. No problems. Then I added 
а hand-held power saw to the circuit. 
Blooey. So much for that. 

Next I tried one of the rigs on a 
conventionally fused line. It made the 
first start, but with the second start 
the fuse blew. Putting in a type-T fuse 
eliminated the problem. 

Obeying the simple operational 
rules, it seems to me, is worth it. Al- 
though it entails minor limitations, 
this new three-hp blast of air power 
makes chores a breeze. us 


MANUFACTURERS ADDRESSES 

Campbell Hausfeld, 100 Production Dr., Harrison OH 45030; 
Ingersoll-Rand Co., 253 E. Washington Ave., Washington 
NJ 07882; Sanborn Manufacturing Co., 118 W. Rock St., 
Springfield MN 56087; Sears-Roebuck, Sears Tower, Chicago 
IL 60685 


SQUEEZING OUT HORSEPOWER | 


Until recently, two horsepower or so was the 
absolute limit for 115 volts. Now manufac- 
turers have looked to new motor technology 
and at the way they design and manufacture 
compressor pumps to squeeze three horse- 
Power from 115 volts. 

Doug Harper, senior engineer at Campbell 
Hausfeld, explains the new motor technology 
that gives the makers the power source they 
need: “The three-horsepower 115-volt elec- 
tric motors all of us are us- 
ing are the result of improve- 
ments in both design and 
materials technology in the 
motor industry. Older-tech- 
nology motors had separate 
start and run windings and 
a start capacitor only. Newer 
motors add a run capacitor 
that improves power utiliza- 
tion, lowers running amper- 
age, and increases torque 
output.” 

While the run capacitor 
helps reduce current draw, 
the start and run functions 
are combined into the same 
windings so none of the cop- 
per windings are unused 
when the motor is energized. 
By better utilizing material and space, the 
new motors can be made physically smaller 
and at the same time more powerful. Steels 
with better magnetic properties than were 
previously available also contribute to the 
efficiency of these motors. 

The complexity of the windings, the new 
materials, and the addition of the run capac- 
itor does, however, make the cost significantly 
higher than less complicated motors. Pump 
designers and manufacturing engineers were 
therefore charged with getting more power out 
of the pumps while lowering costs to offset 
the expensive motors and meet competition. 

“By improving pump efficiency we were able 
to run the pumps at less than the maximum 
output and as a result obtain more air per 


VALVE PLATE (BOTTOM VIEW): 


horsepower," says Bill Scherer, senior proj- 
ect engineer at Sanborn. 

The things Sanborn and its competitors are 
doing include using valves that vent the air 
pressure trapped between the pump piston 
and the cylinder head when the tank is at 
full pressure and the pump stops. In this way, 
when the pump starts again there is no pres- 
sure to work against. This reduces starting 
amperes, which is critical if these rigs are to 
run on a 15-ampere circuit. 

Chuck Witty, manager of 
development for De Vilbiss's 
Sears compressors says the 
new three-hp permanently 
lubed pump was designed 
by computer and makes use 
of the latest available mate- 
rials. The unusual reed-type 
valve system in the Sears 
unit, for example, admits air 
through six holes in the cyl- 
inder-head valve plate and 
exhausts unused air through 
three outlet holes (see draw- 
ing). The valves are made of 
specially alloyed Swedish 
stainless steel processed to 
control the grain direction of 
the material. With uniform 
grain direction, the steel is better able to with- 
stand the stress of opening and closing nearly 
60 times a second to suck in air. Also, in а 
proprietary process, De Vilbiss mixes metal- 
lic alloys with Du Pont Teflon to make the 
piston compression ring. This minimizes fric- 
tion and makes the high-rewing pump last and 
maintain optimal efficiency for long periods. 

State-of-the-art machinery and tooling are 
helping pump makers make parts faster and 
with greater precision. Reducing the allowa- 
ble tolerances between pump components fur- 
ther improves efficiency. And better finishing 
and honing techniques contribute to efficiency 
improvements by reducing friction between 


pump components: Less drag means less 
horsepower required.—P. M. 


THREE- 
HORSEPOWER 
Ti5-VOLT 
COMPRESSORS 


|. BRAND PUMP TYPE 
Campbell Hausfeld Oil-ubed, 1-1. 
US. Аг 
А Some 
Some 
Power Pro Oil-lubed, 2-eyl. 
1 ll-Rand Oilless, 1-cyl. 
B Сейт Pro 
c Sanborn Oil-lubed, 2-yl. 
Magna Force 
Sears Cilless, 1-cyl. 
D | Goftsman Жы Lal. 
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е " 
Reinventing wood 
band saw for rough contours and then 
power burrs and hand rasps, followed 
by files. Sanding drums, sanding cones, 
and sandpaper create a nice finish. Us- 
ing flap-wheel sanders tends to lift tiny 
splinters, which requires more filling 
than I like.” In my 
testing, I found 
these observations 
to be true for la- 
minated veneer 
lumber and Scrim- 
ber also. 

Because these 
lumbers contain 
adhesives, their 
tool-wear charac- 
teristics are similar 
to those of exterior- 
grade plywood. 
They are somewhat 
abrasive to cutting 
tools, and only car- 
bide-tipped blades 
and bits will main- 
tain an edge for 
long. 

You can greatly 
change the appear- 
ance of the engi- 
neered woods by 
cutting them across 
or diagonally with 
the strand orienta- 
tion. In fact, I find 
the grain pattern is 
showier than nat- 
ural wood because 
of the glue lines. 

The lumbers 
have some small 
voids, usually less 
than an inch long 
and up to about Мв 
inch wide. For fine 
work, use wood fill- 
er, as you would 
with regular wood. 
Glue-joint strength 
and fastener reten- 
tion are like that of 
good grades of dry 
softwood. 

The reconstitu- 
ted lumbers are dry 
and not gooey with 
pitch. Thus, they 
can take stain or 
finish better than 
regular wood. I particularly like the 
look of penetrating oil resin and gel 
varnish finishes. For exterior use, the 
reconstituted lumber functions much 
like exterior-grade plywood—the ad- 


SOURCES OF ENGINEERED WOOD 

Fibreboard Technologies (Arrowood “I” joists with laminated 
veneer lumber [LVL] flanges and oriented strand board [OSB] 
web), Drawer 3250, Roxboro NC 27573; Georgia-Pacific 
Corp. (G.P.-LAM LVL beams and headers), 133 Peachtree 
St. N.E., Atlanta GA 30303; MiTek Wood Products (GangLam 


hesives are weather resistant but the 
wood itself is not. To obtain a durable, 
high-gloss exterior finish, try applying 
exterior-grade polyurethane varnish. 

The future looks promising for re- 
constituted structural lumber. Because 


SURGEON GENERAL'S WARNING: Quitting Smoking 
Now Greatly Reduces Serious Risks to Your Health. 


of its strength, it will have many ap- 
plications. For example, say the man- 
ufacturers, the lumber might be use- 
ful as structural members in bridges 
(with moisture protection) as the na- 


LVL beams and LVL “I” joists with OSB web), 730 N.W. 107th 
St., Suite 400, Miami FL 33172; MacMillan Bloedel Build- 
ing Materials (Parallam parallel strand lumber beams, col- 
umns, and headers), 5895 Windward Pkwy., Suite 300, 
Alpharetta GA 30201; Technology Management Services, 
(Scrimber beams and headers), Box 532, Bacchus Marsh, 


tion replaces its infrastructure. A re- 
cent engineering study by the Univer- 
sity of New Hampshire indicated that 
for timber bridges of 60 feet or less, 
wooden beams are generally less ex- 
pensive than pre-stressed concrete or 
concrete slabs over 
steel beams. 

Tree species that 
are at present un- 
derused also could 
find a valuable 
place in reconstitu- 
ted lumbers. Scrim- 
ber has been made 
from acacia, euca- 
lyptus, and poplar 
trees. And alder, 
bamboo, and cedar 
have been used to 
form Parallam. 

“Bamboo is so 
tough we'd probably 
have to develop a 
new fastening sys- 
tem,” notes Parker 
of MacMillan Bloe- 
del. “It’s difficult to 
drive nails into it. 

“Parallam also 
can be made of the 
rind of sugar cane, 
jute, and even gras- 
ses that have long, 
stiff fibers,” he con- 
tinues. Don Gabriel 
agrees: “We can use 
practically any fi- 
brous plant materi- 
al,” he explains to 
me. “But we'd have 
to evaluate the cost, 
availability of raw 
material, and the 
strength of the fin- 
ished product.” 

As he gazes 
through his office 
window at the pic- 
turesque surround- 
ing forest, Gabriel 
reflects on the fu- 
ture of engineered 
lumbers. “Unlike 
steel, many plas- 
tics, and concrete, 
wood is a renew- 
able building ma- 
terial,” he explains. 
“If technology gains continue and we 
increase reforestation and timber man- 
agement, then we should be able to en- 
joy the use of wood in building for a 
long, long time.” [8] 


Victoria, 3340, Australia; Tecton Laminates (Tec-Lam LVL 
beams and headers), 2700 Pine Grove Ave., Suite 43, Port 
Huron MI 48060; Trus Joist Corp. (Місто = Lam beams, head- 
ers, and “I” joists with plywood or OSB webs), Box 60, Boise 
1D 83707; Weyerhaeuser Co. (Weyerhaeuser LVL beams and 
headers), Box 1645, Tacoma WA 98477 
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Join the industry 
leader. Become a 
Distributor of our 
innovative steel 
framed homes. 


DISTRIBUTORS WANTED 
IN SELECT AREAS 


<<< — Lifetime Homes by Tri-Steel make it easy to get started with: 
* Low refundable * Advertising support 
investment programs * Construction assistance 
* Unrestricted territories * Hands-on construction 
* No franchise fees training 
* Substantial discounts * Training & support materials 
* Noinventory required * Hundreds of floor plans 


The advantages of Lifetime Homes by Tri-Steel include: 
* Super energy efficient * Clearspan interior flexibility 
(R-30) insulation * High strength 
* Fire & termite resistance * Low maintenance 
* Fast, simple construction * Affordability 
* 100+ m.p.h. wind resistance * Custom design service 
* Seismic4earthquakerating • Over 80 standard models 


Call Paul Samuels today for a video tape or a FREE Information Packet: 


Cp eae, ce 1-800-TRI-STEEL 
or (214)580-1200 Fax: (214)550-0353 


Buy $200.00 Worth of Sanding 
Power for ONLY $29.00* 


The "Bargain Box" from The Sanding Catalogue includes twenty pounds 
of mixed-size, longer lasting, industrial grade abrasive sheets of assorted 
medium and fine (100 grit and finer) grit papers and cloths . . . just perfect 
for hand sanding. 


The contents of the "Bargain Box" are equal to over 250 standard size 
sheets retailing up to $200.00. Our highly automated equipment cannot 
utilize these first quality excess end roll and angled pieces; 
but, you сап... 

PROFIT FROM OUR LOSS 


Order your "Sandpaper Bargain Box" (¥PSBB590) today on MasterCard/ VISA or send check / money order for 


$29.00 + $2.50 shipping and handling to: The Sanding Catalogue, Р.О. Box 5069, Hickory, NC 28603-5069 


CALL WHILE QUANTITIES LAST 
1-800-228-0000 


Sanding Catal 
341 25th St. Dr. SE Р.О. Box 5069 Hickory NC 28603-5069 


"Shipping & Handling $2.50. 
Average size sheets 12" x 12" or longer. 


Ask for a free subscription to our catalog filled with quality sanding products. 
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Traveling at warp speed 
[Continued from page 81] 

computer designers will work with 
chips that operate at extremely high 
speeds. 

The REST-frame ray-tracer is al- 
ready producing images that defy in- 
tuition. Developing it was “analogous 
to building a chess machine," says 
Hsiung. “Carnegie-Mellon is famous 
for building champion chess machines. 
But none of the programmers of Deep 
Thought, the machine that played 
Gary Kasparov last fall, are strong 
chess players. They create this sophis- 
ticated machine, then let it go. It 
starts to generate moves that are far 
beyond their comprehension power.” 

Hsiung says his program has also 
begun giving results that surprise 
him. "There's a scene in Star Wars 
when they accelerated the ship to 
hyperspace, and the star fields on the 
screen suddenly exploded,” he says. “I 
created a similar model to simulate 
this, and the result is very different 
from their rendering. In the begin- 
ning, you see the stars moving inward 
instead of outward. Space starts to 
warp backward, away from us. When 
we dive into the star cluster, that's 
when we start to see the stars shoot- 
ing out in all directions.” Hsiung spent 
hours trying to find a program error 
that accounted for the counter-intu- 
itive convergence of stars before he 
realized Star Wars had it wrong. 


Bending light 


There’s still a lot of work to be done 
on the program though. One major 
limitation: It doesn’t incorporate the 
general theory of relativity. “We have 
to start modeling light to bend because 
even now we are still modeling light 
to travel in a straight line,” Hsiung 
confesses. That means he can't simu- 
late most forms of acceleration, only 
an object moving at constant speed. 
“Remember the last sequence in Star 
Wars when the star fighters went down 
to the trench to bomb the death star, 
and they did all sorts of maneuvers?” 
he asks. “That involves a generalized 
motion modeling that our current tech- 
nology does not support.” Hsiung plans 
to add this capability later. 

He has already made some improve- 
ments to the program. The newest 
version simulates the color shifts asso- 
ciated with relativistic motion. 

Hsiung says he'll soon be able to 
model landscapes that look much more 
realistic than the geometric shapes he’s 
studied. An array of three-dimensional 
bars could be transformed into down- 
town Manhattan. What would it be like 
to fly by the Empire State Building at 
warp speed? Says Hsiung: “I guess it 
gives us a sense of the boundaries of 
our knowledge.” us 
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Plastic-chassis Taurus 
[Continued from page 95) 


its steel counterpart. Further into the 
future, it would take a truly clean- 
sheet-of-paper approach to reap all the 
benefits offered by this material. Dif- 
ferent weather-seal strips would also 
have to be incorporated into the new 
design because the composite molds 
don't leave the thin pinch-weld section 
currently used to attach the strips. 

Two sets of composite plastic pan- 
els were made—one for the demon- 
stration car I drove; the other was used 
by engineers to study assembly meth- 
ods. Because these seven panels re- 
place 400 or so steel parts that are 
ordinarily welded or bolted together, 
the increase in manufacturing effi- 
ciency can be dramatic. Not only is 
assembly simplified and shortened, 
but Ford engineers say it may be pos- 
sible to install all interior trim before 
the roof panel is finally glued in place, 
further streamlining car building. Of 
course, there are many problems to 
solve. 

One major snag involves Ford's cath- 
odic paint priming process: It demands 
bake temperatures far too high for 
these fiberglass composites, though 
Morris points to the possibility of us- 
ing time in the paint bake oven to cure 
the resin. A minor problem appeared 
in the running prototype: The dome 
light’s plastic reflector melted because 
the plastic roof panel couldn't dissi- 
pate as much of the bulb's heat as the 
metal one could. 


Realities of cost 


But the tallest hurdle that compos- 
ite manufacturing must clear is the 
cost of materials. A pound of thermo- 
formable fiberglass mat currently costs 
$1.30, compared with less than 50 
cents per pound for steel. Tooling 
costs, however, are in favor of compos- 
ite construction. According to Ford fea- 
sibility studies, at a volume of 50,000 
cars per year, the tooling advantage 
is eaten up by composite's additional 
materials cost. In other words, you'll 
see low-volume niche cars using this 
technique long before it will be ap- 
plied to a mass-market car. 

When I asked if the roadblock hold- 
ing back this technology is lack of an 
appropriate design, material costs, or 
the need for drastically different man- 
ufacturing methods, Morris was frank 
in his response. “All of the above. You 
need a revolution to adopt something 
this new" He sees the plastic Taurus 
as the first step in the evolution of this 
type of design and construction, and 
adds, ^We have to lay a foundation and 
gradually let people get used to these 
materials. Then, someday down the 
road, we'll be ready to build something 
much better than this Taurus." 
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A mammoth civil-engineering project, slated for completion by 1999, will 
transform a Boston Harbor island into one of the largest waste-treatment 
plants in the world. The $6.1-billion plant will tap methane gas to generate 
part of its own electricity and produce oxygen to speed the treatment process. 


Boston Harbor 
goes to the deaners 


By GARFIELD H. HORN 


lorkers still dig up wooden pipes 
in Boston's antiquated sewer 


System. A century-old steam 
pump is even in use. The waste-treat- 
ment system discharges some 500 mil- 
lion gallons of inadequately treated 
waste water and sludge into the ocean 
each day. Result: Boston's harbor is one 
of the dirtiest in the nation. 

To help clean up the water, one of 
the largest public-works projects in the 
country is underway on 200-acre Deer 
Island located in the harbor. A $6.1- 
billion treatment plant will become 
the country's second largest when it 
is completed in 1999. Advanced tech- 
nology will offset the limited land 
area, removing 90 percent of solid 
waste and 70 percent of toxic mate- 
rial from 500 million gallons of daily 
waste. 

During initial primary treatment in 
settling tanks, little toxic chemicals 
will be removed, but nearly half of the 
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2) INFLUENT CHANNEL 


NT 


EFFLUENT CONDUIT 
LOWER TANK 


SLUDGE COLLECTOR 
MECHANISM 


SLUDGE 

WITHDRAWAL 

PIPE 
Several headworks sites (A) for Boston Harbor's Deer Island treatment plant will 
block large objects such as logs. Pumps (B) will draw sewage through tunnels (C). A grit 
chamber (D) will settle sand and mud. During primary treatment in stacked clarifier tanks 
(E), 40 percent of human waste will settle out; chain mechanisms will scrape this sludge into 
troughs where it will be pumped to storage tanks. Oxygen added for secondary 
treatment (F) will speed microbe growth, another 50 percent of human waste 
and 70 percent of toxic chemicals in settling tanks (6). Waste will be disinfected 
(H) before being dispersed at sea from 80 discharge points along a 25-foot diameter 
tunnel (I). Microbes in sealed tanks, planned for area (J), will reduce sludge volume 
before it is reprocessed and sold as compost. 


human waste will settle out. The Mas- 
sachusetts Water Resources Author- 
ity will use stacked clarifier basins— 
96 of them totaling more than 65 mil- 
lion gallons—for primary treatment. 
They will be the only stacked basins 
outside Tokyo and Yokohama, Japan, 
where land is also at a premium. 

Waste water will enter the upper 
and lower basins of each clarifier set 
separately and flow slowly through the 
180-foot lengths to collection weirs. 
The sludge settling to the basin bot- 
toms will be scraped back by chain 
mechanisms to a common trough, then 
pumped out to storage tanks. Stack- 
ing the clarifiers will save more than 
30 acres. "Stacked clarifiers are being 
examined by a lot of other municipal- 
ities," says Daniel O'Brien, senior 
design manager, "especially those re- 
quired to upgrade their plants on con- 
stricted sites." 

After primary settling, the waste 
water and solids go to secondary treat- 
ment. Normally, oxygen is added with 
either compressed air or aerators. But 
Deer Island will add two twists. Waste 
water first will go into a series of 
closed basins that settle out microor- 
ganisms that don't require oxygen. 
Then the waste will enter covered 
aeration tanks where pure oxygen pro- 
duced at the site will be added. Pure 
oxygen treatment eliminates the need 
for 500,000 air diffusers, which clog 
easily and are difficult to clean. As a 
spinoff, methane gas from digesters 
will provide fuel for one-third of the 
plant's electric power needs. 


Pilot plant 


A two-million-gallon-per-day pilot 
secondary plant, slated for completion 
next year, will test this process first. 
When the full plant is finished in 
1999, the pilot plant will serve as a 
training center and laboratory. 

After secondary clarification, using 
144 stacked basins, the waste water 
will be disinfected and sent nine miles 
into the Atlantic through a 25-foot-di- 
ameter tunnel. This tunnel, the larg- 
est in the world started from a single 
point, will be excavated in rock 300 
feet below the ocean floor. 

The problems are immense. To form 
the tunnel, a 400-foot-deep shaft will 
be excavated on Deer Island. Then a 
cavern will be formed so that a huge 
tunneling machine can be lowered and 
assembled. Another 13-foot tunnel 
bored from Deer Island to the main- 
land for incoming waste could prove 
difficult to build. Says tunnel senior 
design manager Larry Williamson: 
"You'll have the same equipment, but 
a much smaller space in which to 
work." us 


I you like our charcoal mellowed whiskey we hope you'll write us and say sa We promise to write back. 


AT JACK DANIELS DISTILLERY, men take 
pride in a whiskey-making tradition that calls 
for moving slowly. 


Every drop of Jack Daniel's is seeped through 
room-high mellowing vats prior to aging. It’s 
an old Tennessee process that simply 
can’t be hurried. Then, we wait while 
our whiskey gains more smoothness 
in charred oak barrels. Admittedly, 
there are times when it looks like 
we're hardly working. But after 
your first sip, we think you'll 
appreciate our laid back ways. 


SMOOTH SIPPIN' 
TENNESSEE WHISKEY 


Tennessee Whiskey « 40-43% alcohol by volume (80-86 proof) • Distilled and Bottled by 
Jack Daniel Distillery, Lem Motlow, Proprietor, Route 1, Lynchburg (Pop 361), Tennessee 37352 


“Say, Smokey-" 


A dinic on cars by Smokey Yunick, America's most famous mechanic 


Switching brands 

Because my 1984 Oldsmobile Delta 88 

has an engine knock on cold mornings, 

Tm thinking about changing the brand 

of oil I use. Is it okay to change brands 

even if the car has run on one brand? 
C. E. Headern, Chesapeake, Va. 


When an engine is 
in good running 
condition апа 
clean inside, it 
won't hurt any- 
thing to change 
brands. Even 
changing from a 
mineral oil to a 
synthetic doesn't 
require a complex 
procedure—just 
change the oil and 
filter. I think the 
10,000-mile change 
intervals promised 
by some synthetic 
oil makers are a 
bad idea though. 
If the engine is 


time you run the engine, that water va- 
porizes and travels up to the air cleaner 
housing with the crankcase fumes. 
Short drives, which keep the engine 
from warming up entirely, aggravate 
the problem. 

If all the PCV plumbing is correctly 
routed, the best solution would be to 
install a simple in-line water condenser. 


Where is Bislone needed most? 


worn and dirty, 
don't change 
brands or type of 


oil. The residual | 


sludge and var- 


From new car or truck to one that's older, from classic to 
exotic . . . whatever your answer, you're right. With Rislone® 
Engine Treatment in the oil of any car or truck engine, you 
can count on performance like this: 

In new vehicles, Rislone prevents engine deposits; prolongs 


nish trapped in- 
side the engine 
could be turned 
loose by a different 
blend of deter- 
gents, clog up the 
oil passages, and 
cause rapid bear- 
ing failure. 


Ford freeze ovt 


In cold weather, the crankcase venti- 
lation filter on my 1985 Ford Escort 
freezes solid, causing two or three 
quarts of oil to blow out through the 
dipstick tube when the engine is 
started. The cooling system is checked 
frequently and shows no signs of water 
loss. So where does all of that mois- 
ture come from? 

Thomas Adams, Freedom, N.H. 


The water is probably coming from the 
crankcase venting system itself. Water 
vapor from the air is condensing in- 
side the crankcase when the engine 
cools down after a short drive. The next 


smooth, powerful engine operation. In older vehicles, it 
removes power-robbing varnish, gum and sludge; quiets 
noisy valves and lifters; and assures a quieter, smoother 
running engine. 

So, whether new or old, 4-, 6- or 8-cylinder, reach for a 
quart of Rislone. From first oil change to last. 


FREE Lube Tips booklet. Write or call 414-324-2211. 
The Shaler Company • Dept. 5050 PO. Box. 471 + Waupun, WI 53963 • © 1989 The Shaler Company 


These are available for a variety of in- 
dustrial applications, including air 
compressor lines. 


Anti-knock sensors 


The knock sensor on my 1989 Ford is 
located low on the engine block, which 
surprised me because the GM knock 
sensors are usually positioned much 
higher. Could you briefly describe how 
this engine-saving device works? 

M. Anderson, Julian, Calif. 


The knock sensor is a piezoelectric de- 
vice that works like a microphone to de- 


tect the effects of detonation in the en- 
gine block, cylinder head, and other 
major components. Generally the fre- 
quency of this resonance caused by det- 
onation is in the 6,000-hertz range. 
When detonation is detected, the engine 
control computer retards ignition tim- 
ing until the knocking stops, usually 
working over a 15-degree range. 

Because some of 
theengine's cylin- 
ders may be more 
sensitive to deto- 
nation than others 
(as a result of un- 
even cooling or 
poor air-fuel mix- 
ture distribution) 
there is the possi- 
bility of excessive 
power loss when 
the remaining cyl- 
inders are forced 
to run with re- 
tarded ignition 
timing. Engineers 
are worhing to- 
ward high-speed 
systems that can 
correct the spark 
timing on a cylin- 
der-by-cylinder ba- 
sis for every rev- 
olution of the 
engine. 
Glowing 
reports 
Inoticed that the 
exhaust pipes on 
my 1989 Dodge 
Dakota pickup 
glow cherry red 
when the engine 
speed is held at a 
high idle. My dealer's mechanic says 
this is normal, but I don't believe him. 
Do you? 

Glen Hall, Evans Mills, N.Y. 


I doubt that you have a problem. The 
normal engine exhaust gas temperature 
is in the range of 1,500 degrees F, and 
a thin steel tube will turn red at that 
level. A lean air-fuel mixture, restricted 
exhaust system, or retarded ignition 
timing could cause the temperatures to 
run abnormally high, of course, but if 
the power and fuel mileage are in the 
ballpark, those must be close to the cor- 
rect levels. 
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The Lindal Planbook is the 
largest ever offered. And it's all you 
need to make your custom home a 
cut above in every detail. 200 pages 
of color photographs, custom plans, 
design tips and e grids, all for 
just $10.00. And gët the video for just 
$19.95 more. Write, or call toll free and 
use MasterCard or Visa 


1-800-426-0536 


A Lindal Cedar Homes 


P.O. Box 24426, Dept. AZ5, Seattle, WA 106) 725-0900. 
10880 d, Dept, А75, Surrey, в УЗУ 7P4. 


15 HP, 
40 BUCKS, 
1,000,000 

MILES! 


Go ahead. Put down a few bucks and pick up on the horsepower you've 
been searching for. A K&N Filtercharger® replacement air filter adds up to 15 
HP and that's enough power, in fact, to lower quarter-mile times as much as 
.3 to .4 sec. with no other modifications, according to tests in Musclecar 
Review [6-88] and Car Craft [12-88]. And don't forget — with our exclusive 
Million Mile Warranty*, you're warranted Filtercharger performance and power 
for 1,000,000 miles or 10 years — or we'll replace it 
free. Filtercharger: the easy way to extra power. MEE 
"See complete warranty for details. 

K&N Filterchargers are available by direct mail. P/N E-1500. AN 
Send $38.22 + $5.00 S&H to K&N Engineering, 

P.O. Box 1329, Riverside, CA 92502. Catalog, $3.00. FILTERCHARGER 
For the dealer nearest you call 1-800-PAR-3336 


LEARN VOR 
CLEANING/MAINTENANCE/REPAIR 


EARN UP TO $1000 A WEEK,WORKING 
PART TIME FROM YOUR OWN HOME! 


Secrets 
Revealed! | 


THE MONEY MAKING OPPORTUNITY 
OF THE 1990'S 


IF you are able to work with common small hand 

tools, 

IF you possess average mechani 

VCR on which to and learn. 

teach YOU VCR maintenance and repair! 

FACT: up to 90% of ALL VCR malfunctions are due 

to simple MECHANICAL or ELECTRO-MECHANICAL 

breakdowns! 

H wer 77 million VCRs in use today nationwide! 
VCR needs service or repair every 12 to 18 

months! 

Viejo's 400 PAGE TRAINING MANUAL (over 500 pho- 

tos and illustrations) and AWARD-WINNING VIDEO 

TRAINING TAPE reveals the SECRETS of VCR mainte- 

nance and repair - “real world” information that is 

NOT a lle elsewhere! 

Also includes all the info you'll need regarding 

the BUSINESS-SIDE of running a successful service 


operation! FREE INFORMATION 
CALL TOLL-FREE 1-800-537-0589 
Or write to: Viejo Publications Inc. 
3540 Wilshire BL. STE. 310 
Los Angeles, CA 90010 Dept. PS 


ad 
reed 
izard. 


the amazing new solution to 
rotary trimmer line problems 
* No more trouble with trimmer line 
— never buy line again! 
* Easy to install on your gas trimmer. 
Cuts through tough weeds, 
briars and grass. 
Keeps your rotary trimmer in 
business. 
Guaranteed to save you time! 
TO ORDER CALL TODAY 


1-800-262-5122 


(Call for dealership inquiry) 


( )VISA ( ) M/C #. 
(.—.) Check enclosed for $21.95 plus $3.00 postage and handling. 


Exp. Date. 


Your Trimmer Make Model # 


Name Phone 


Street 


City State Zip 
Send to: WEED WIZARD, INC., P.O. Box 275, Dahlonega, Georgia 30533 
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Aselection of catalogs and booklets avail- 
able from a variety of dependable companies. 
This section makes it easy to get as many as you 
want with just one coupon. Simply check the cata- 
logs you want; the numbers in the coupon at the end 


ofthe section correspond to those in the ads. 
Please note that some are free, while others require 
payment. A $1 handling fee must also be included 
with the coupon. Please send check or money order; no 
stamps or cash, please. 


Build Your Own Dome 


Our Dome Home Kits are 
designed for beauty, strength and 
incomparable energy efficiency. 
Many sizes and styles available. 
For the Do-It-Yourselfer we also 
offer our Heavy-Duty Connector 
System and lumber cutting plans. 
Over 100 pages of color photos, 
floor plans, assembly instruc- 
tions and more. $8. Timberline 
Geodesics, 2015 Blake St., 
Berkeley, Calif. 94704. For 

Visa or MasterCard orders call 
(415) 849-4481. 


TIMBERLINE 
GEODESICS 


mer i | VELUX-AMERICA INC. 
complete window program for the sloped roof. 


Sse 


With VELUX roof windows and 
skylights you can create a light- 
filled kitchen, sun-splashed bath 
or an open, spacious bedroom. 
Nearly 50 years of manufactur- 
ing excellence assures you of 
superior craftsmanship, weather- 
tight installation, and quality 
materials such as solid wood 
frame and sash, and double-pane 
tempered glass. With features 
like these, it's no wonder that the 
name VELUX has become synony- 
mous for premium quality and 
durability. FREE. 


3 


CRUICHFIELD 


The Latest Audio and Video 
Equipment 


You'll find hundreds of compo- 
nents from dozens of the top 
brands in the latest Crutchfield 
catalog: Home audio, car stereo, 
alarm systems, video, tele- 
phones. Full-color photos, com- 
plete description and exclusive 
comparison charts give you the 
information you need. Our dis- 
count prices make Kenwood, 
Sony, Pioneer, Bose and other 
quality brands affordable. Send 
for your copy today. $1.00 


Audio/Video, Car Stereo, Telephones. 
AT LOW DISCOUNT PRICES! 


Into The Wind - 
1990 Kite Catalog. 


Free Kite Catalog 


Whatever your style of kiteflying, 
you can find the right kite in this 
free 80-page color kite catalog. 
From kites for beginners and 
children to incredible flying 
sculptures and high-performance 
stunt kites, all are rated for ease 
of flying and wind range. It's a 
delight just to look through the 
catalog. FREE. 


5 


NORTHERN— "Where the Pros 
and Handymen Shop!" 


Save up to 50% on a wide vatiety 
of name-brand power and hand 
tools, air compressors and air 
tools, 3-23 HP gas engines, log 
splitters, chain saws, pressure 
washers, trailers and trailer 
parts, pickup accessorles, 
winches, generators, welders, 
and MORE! Colorful 136-page 
discount catalog from 
NORTHERN— "Where top Pros 
and Handymen Shop" FREE. 


Home Security Made Simple 


Heath makes home security 
simple with the new, easy-to- 
install Wireless Supervised 
Home Protection System fea- 
tured in the latest Heathkit 
catalog—a homeowner's delight! 
Home security, home control, 
home entertainment, home- 
study-electronics courses and 
many more dazzling electronic 
products are found in this FREE, 


98-page Spring Heathkit catalog. 


Jen — — 


Your 
handy guide  ©astiecod 
for small Company, 
outboard 
selection. 


Amazing Ultra-Lightweight Outboards! 


Amazing new outboards weigh 52% less than 
every other outboard in similar HP size. The new 
line of tough-as-nails Cruise 'n Carry outboards 
are without question the lightest motors avail- 
able today! Plus they are priced up to hundreds of 
dollars less—giving you a surprisingly affordable 
outboard whatever your small-to-medium boating 
needs are! FREE information. 


SHOP AT HOME 


зна пона um um mm um mum um mum uum mum um mum uum es FILL IN COUPON AND MAIL TODAY шиш cum шшш шша um um шиш um шин шип шшш um um m um 
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FREE AUTO TOOL CATALOG 


Restore your favorite car with 
Eastwood's Specialty Restora- 
tion Tools. Over 116 color pages 
of welders, sandblasters, buffing 
kits, rust removers, paint sup- 
plies, automobilia, tech articles 
and lots more! FREE ONE YEAR 
SUBSCRIPTION UP TO EIGHT 
ISSUES! 30-Day Money Back 
Guarantee on all Eastwood 
Products. The Eastwood Com- 
pany, 580 Lancaster Avenue, Box 
296-PS50, Malvern, PA 19355. 
In USA & Canada Call Toll-Free 
1-800-345-1178. World Wide FAX 
(215) 644-0560. FREE. 


Please send check or money order made out to POPULAR SCIENCE. 
No stamps or foreign currency. Allow approximately six weeks' delivery. 


—————————————————————————Ó— 


The р LAWN" Mower 


BRAND NEW 


Remington. 
SPORT SUNGLASSES 


§ Remington, 
f$ опе0 the most 
trusted names for 
‘sportsmen now offers a 


and beautiful! 


| POPULAR SCIENCE P.O. Box 1695, Riverton, NJ 08077-7295 THIS COUPON EXPIRES JULY 31, 1990 | 
[ Note: Porurar Science New Jersey address is for Shop at Home only. I 
| Please send the items checked below. | am enclosing $1 handling 1 AM ENCLOSING [| 
П charge (any number of items per coupon) plus amount required for І 
priced items. Orders will not be processed unless accompanied by $. for priced items 

1 the $1 handling fee. Do not send cash. 158 j І 
Го. se 03 $1 05 FREE 07 FREE V5 кмш І 
i O2 FREE [14 FREE O6 FREE [18 FREE $. TOTAL REMITTANCE Н 
[| Name (please print). [| 
I Address. City & State. Zip. [| 
І І 
І І 

al 


more useable, accessible 
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precision made sport sun- 
glass - Remington quality 
at a surprisingly afford- 
able price. The sturdy gold 
finish optical quality wire 
frame is fitted with gray 
tinted polycarbonate 


1-800- 992-1255 


Olympic Optical, Dept. PS 
Box 181232 
Memphis, TN 
for 100% ultra- 38181 
violet protection 
and the ultimate in 
impact protection. 
Case included. 
Send check or money 
order including $2.50 per 
order ($7.50 outside U.S.) 
for P & H. TN van 
add 7%. Specify ship- 
ping address oe 


No C.0.D's. 


:29* 


If you have over an acre of land, the 
TROY-BILT TRAIL BLAZER? Sickle 
Bar is the perfect “off-lawn” mower to 
cut grass, weeds, even light brush of 
any height in all types of terrain. 
* Amazingly Fast!.. 

cuts 1,500 sq. ft. of overgrown 

weeds in under 5 minutes! 
* Blaze nature tralis for 
walking, hunting, skiing, snowmobiling. 


• Enhance the beauty | 
your place by clearing unsightly suckers, I 102nd St. and 9th Ave., Troy, N.Y. 12180 
vines and bushes. Н YESH rece send пе your FREE Catalog on how 
the TROY-BILT TRAIL BLAZER Sic can 
e неги le СЫ! | help me unlock the full beauty and enjoyment of my 
„without e hazards, iveway | Property. plus details on prices, models and savings 
spots and poison ivies, oaks or sumacs. I now in effect! 
1 МАМЕ 
For Your FREE Catalog ADDRESS 
Call 1-800-776-4200 Dept. 2087 — 


or Mail This Coupon TODAY! 


Also Available in Canada! 


STATE — ZIP. 


Only NordicTrack gives 
you a total-body workout. 


NordicTrack: World's Best Aerobic Exerciser 


Treadmills, exercise bikes and stairclimbers don't 
give you half the workout NordicTrack does. 


If you're thinking about buying an in- 
home aerobic exerciser, consider this. 

For the most part, most exercisers 
ignore the muscle groups in your back, 
your chest, your shoulders and your 
arms. 

Meanwhile, NordicTrack exercises all 
the major muscle groups in both your 
upper and lower body. 

NordicTrack's lower-body exerciser 
works your hip flexors, gluteus muscles, 
thighs, hamstrings, knee extensors and 
calves. Its upper-body exerciser works 
the extensor muscles of your back, your 
trunk, rotators, biceps, triceps, chest and 
upper back. 

By doing this NordicTrack quickly and 
comfortably elevates your heart rate to 
the fitness-building level. 

And of course, it burns more calories 
than any other type of aerobic exercise 


machine. 

Why settle for less than a total-body 
workout? 

Get on track with NordicTrack. 


М№огагс]гаск 


Call Toll Free1-800-328-5888 
| In Canada 1-800-433-9582 
| О Please send me a free brochure. 
О Also a free video tape ОУНЅ O BETA 


| 
| 
| 
Мате | 
| 
| 
| 


| Street 
|9 

Phone ( ) 
141C Jonathan Blvd. N., Chaska, MN 55318 


State Zip 


MAKE MONEY 


Swiss International 
GOLD AND PRECIOUS METALS MERCHANTS* 
Will buy your scrap... 


WE WILL SEND YOU PAYMENT IN U.S. FUNDS. 
ALL TRANSACTIONS STRICTLY CONFIDENTIAL 
Purchaser becomes owner of goods received. 
АП metals to be melted down and considered 
scrap. Record of transaction to be enclosed. 
Print in block letters & include in your parcel, your 
name and full mailing address. 
Send to: Fax: (416) 727-7579 
(In U.S.A) (п Canada) 
316.8 PMM Lid. $1G.& PMM Lid. 
Dept. A 
301 Sheppard Ave. W. 
Willowdale, Ontario 
M2N 1N4 Canada 
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THE QUALITY ALTERNATIVE TO 
HIGH COST INFLATABLE BOATS 


+ 11' 8" long x 5' wide inflated 
a * Holds 5 adults 


“ча 


ы 
/ 


+ Takes 15 HP 

Why pay $1000. or more 

for an inflatable boat? Our popular 

Sea Eagle GT-15 holds 5 adults, goes over 20 mph 

and costs far less.It features molded plastic floorboards 

and transom for longer life, better performance, easier 

assembly and no maintenance! 

FREE COLOR CATALOG! Phone Toll-Free Anytime: 

1-800-366-1818 Ext. 807 or write: 
nnm ew 
Enke 


= 


Dept 807 
200 Wilson St., Port Jefferson Station, N.Y. 11776 


“Say, Smokey-" 


Injector conjecture 
Tve been told that if I run out of gaso- 
line on my fuel-injection-equipped van 
I won't be able to get the car started 
again. This doesn't make much sense 
to me. Is there a way to prime the en- 
gine if this does happen? 

Lee Copley, Carson City, Nev. 


Modern electronic fuel-injection systems 
have electric pumps right inside the 
gasoline tank, so this shouldn't be a 
problem. Your information source may 
be confused by the mechanical fuel- 
injection systems used on many older 
diesel-powered cars. These did require 
bleeding to purge air out of the line be- 
fore the engine would restart, but no 
such special measures are required with. 
modern EFI systems. Still, draining the 
tank is a bad idea because the fuel 
pump should not be allowed to run 
dry. 


A matter of timing 


Each of the two Oldsmobiles I have 
uses a different fuel system. The Ciera 
uses a multi-port fuel injection (MFI) 
on its 2.8-liter V6 engine, but the Delta 
88 with a 3.8-liter engine has a sequen- 
tial (SFI) system. Please explain the 
differences. 
Gene Oberle 
Sepulveda, Calif. 


Both systems use similar hardware—an 
airflow sensor to determine the condi- 
tion of the incoming air, a manifold to 
distribute the air to each cylinder, and 
electronically controlled solenoids at the 
intake port for each cylinder. In both 
systems, sensors read the atmospheric 
conditions, engine coolant temperature, 
engine rpm, exhaust-gas oxygen con- 
tent, and throttle position, among other 
things. Using information collected by 
the sensors, the engine control computer 
dictates the amount of fuel that needs 
to be injected to each cylinder. 

The primary difference between the 
systems lies in when the injectors are 
actuated. The MFI is a pulse design 
—all the injectors release their fuel 
spray simultaneously. SFI actually 
times the fuel shot precisely for the in- 
dividual cylinder, delivering the gas on 
the engine's intake stroke. Though SFI 
is the most sophisticated, the other sys- 
tems are capable of good performance 
and reasonable emissions control at a 
somewhat lower cost. 


Got a car problem? Send it to "Say, Smokey—,"" POPULAR 
Science, 2 Park Ave., New York, N.Y. 10016. All letters аге 
read, and those of widest interest are answered in this col- 
umn. Due to the large volume of mail, Smokey cannot reply 
to letters not selected for publication. 


"ADVERTISEMENT" 


EXCITING NEW LAB TESTS CONFIRM SLICK 50'S BENEFITS! 


Save Gas, Save Engine with ‘POLY’ 


WHAT IS POLY? "Poly" is short for 
polytetrafluoroethylene (TFE). It is the slip- 
periest substance known to man. The 1989 
Guinness Book of World Records (pg. 184) 
says: "The lowest coefficient of static and 
dynamic friction of any solid is 0.02, in the 
case of Polytetrafluoroethylene - equivalent 
to wet ice on ice. It was first manufactured in 
quantity by E.I. duPont in 1943, and is mar- 
keted as Teflon.” 

Aone quart treatment of Slick 50 will bond 
slippery "poly" to your engine for a minimum of 
50,000 miles. Unlike some temporary prod- 
ucts on the market, there is no need to add 
Slick 50 every time you change your oil. By re- 
ducing engine friction, Slick 50 increases gas 
mileage and horsepower and it reduces en- 
gine wear, defraying costly overhauls. 


Slick 50's credentials are impressive. 


"Slick 50 does reduce engine heat and 
ordinary wear, and our informal tests indi- 
cate that it will improve gas mileage by 
about two or three miles per gallon...Slick 
50 does exactly what PetroLon claims it 
does." Consumers Digest, (March/April 1982, p.35) 

In 1989, the premiere engine and lubri- 
cant testing lab in the U.S. tested Slick 50. 
This EPA recognized lab conducted a strictly 
controlled experiment using industry stan- 
dard ASTM procedures. Results showed that 
Slick 50, compared to a standard reference 
oil, reduces engine wear by more than 50%. 
Be cautious of those Poly treatments that 
cannot back up their claims with such solid 
evidence. 

Inafuelusage test conducted by this same 
prestigious lab, results showed that Slick 50 
(compared to a standard reference oil at 150) 
reduced fuel consumption in the test engine 
by 7.09% at an oil temperature of 225 and 
7.85% at 275. Once warmed up, most cars 
operate within the range of 225 to 275 . 

Especially interesting is the fact that fuel 
usage with just the reference oil increased 
(see graph) asthe oil gothotterthan 225 . This 
is due to the well known fact that oil gets 
thinner at higher temperatures causing in- 
creased friction (and wear) in your engine. 
However with Slick 50, fuel usage actually 
decreased showing that Slick 50 produces 
it's greatest friction reducing benefits at 
higher temperatures which is exactly when 
your engine needs it the most. 

As with any lab test, these results may not 
translate exactly the same percentagewise 
for every engine under every type of driving 
condition in the "real world". However the 
conclusion for these test cases is clearly that 
Slick 50 does reduce engine wear and does 
increase gas mileage. 
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The Federal Aviation Administration has 
fully accepted a similar product - Slick 50 
Aircraft Treatment (F.A.R. #33.49). 

A test done at the San Diego State Uni- 
versity revealed that, "Slick 50 does increase 
horsepower and decreases fuel consumption 
in tests done at the university". TUV, a pres- 
tigious German testing laboratory, tested 
Slick 50 and found substantial increases in 
both gas mileage and horsepower. The Space 
Shuttle Columbia uses the chemical "Poly" 
inits gears and bearings because itis the only 
chemical lubricant which can withstand the 
heat and corrosive elements of space. 

The Cranfield Institute, known world- 
wide for it's work in tribology (the study of 
friction) concluded a five year study on Slick 
50 in 1989. Results showed that Slick 50 
does indeed coat metal surfaces, dramati- 
cally reducing friction and extending the 
life of the metal. 

Perhaps the most dramatic of all is a tor- 
ture test seen by thousands of viewers on 
NBC TV station KPRC. A Lincoln Town Car 
was treated with Slick 50. During the broad- 
cast, the oil was drained and the car was 
driven without the oil plug for about half an 
hour. The water temperature never rose and 
the engine sustained no apparent damage. 

How do you give an engine a “Poly” 
treatment? Very simply! Change oil and filter 
and substitute one quart of Slick 50 for the last 
quart of oil. (Add two quarts for engines with 
oil capacities of seven quarts or more.) Slick 
50 is excellent for all gas and diesel engines 
(even turbocharged and rotary engines). 

Slick 50 will work with all petroleum 
based oils and synthetics compatible with 
petroleum based oils. 

What are the benefits of Slick 50? By re- 


ducing friction, Slick 50 does ail of the follow- 
ing: Slick 50 increases gas mileage. Slick 50 
increases horsepower - small economy cars 
and large RV's really need this! Slick 50 makes 
for easier starting (important in cold weather.) 
Slick 50 reduces operating temperatures, 
thus increasing the lubrication of your oil and 
the life of your engine. Since lubricating lead is 
being removed from gas, and unleaded gas is 
poor in lubricating qualities, this extra lubri- 
cation of Slick 50 on valve stems and guides 
is a real bonus. 

Last, but not least, the drastic reduction 
in engine wear can delay costly overhauls. 
These can often cost well over $1,000. Slick 
50 eliminates the "lubrication starvation" that 
all cars experience when you first start them, 
before the oil has a chance to circulate. Up to 
90% of engine wear can be caused by this 
starvation. You receive all these benefits for 
lessthan the cost of two tanks of gas ($39.95). 

Will Slick 50 harm my engine or affect 
my warranty? No! The carrier oil for Slick 50 
meets, or exceeds, every manufacturer's 
engine warranty requirements and carries an 
АР! service classification SG-CD. 

More Slick 50 products are available. 
A FREE catalog sent on request. 


DOUBLE GUARANTEE! 
Guaranteed lowest price and guaran- 
teed satisfaction. If at the time of pur- 
chase you have seen Slick 50 adver- 
tised in a current magazine at a lower 
price, we will beat that price by $2.00 a 
quart. 1: you are not satisfied with our V 
Slick 50, within 4 months, send us a 
note and proof of purchase for a full 
refund of purchase price. This makes 
trying Slick 50 RISK FREE to you. 


DEALERSHIPS AVAILABLE 


Free DURALT FC sent with each order. 
Free shipping with orders of 2 or more. 


Call toll free 1-800 227-5425. Or send to 


US AUTOTECH 


'OR PERFORMANCE MOTORING 


407 Del Rio Road, Berthoud, CO 80513. 


О t enclose $39.95 + $4 shipping for one qt. 
О Send me qts. of Slick 50 @ $39.95 ea. 
FREE shipping (2 or more). 


CiChek ОСОО. 1 VISAMC/DISCOVER 
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a mentors 
Address. = 

(Gee Sreet Address for UP S Deilvery 
City. 
State EN. 


Teflon is a reg. trademark of Dupont 
Slick 50 is a reg. trademark of Petrolon. 


Advertisement. 


See Why.. 


Where There's A Will 


A Ф 
їе FLEIS Рау 


fora Willonlytohave 

a substantial part of your assets need- 
lessly taken by lawyers, courts and ex- 
ecutors through the probate process. 

Why should you avoid probate? 
Simple. It costs too much and takes too 
long. Probate also creates an "invasion 
of your family's financial privacy!" 

Probate alone can slice up to 10% 
from an estate and take months or years 
for settlement. 

In fact, the only thing worse than a 
Will for the average wage earner is the 
nightmare created by no Willatall. Be- 
cause then the State decides who gets 
everything you own. 

Now there's a far better way to pro- 
tect your estate than having only a Will. 
A new study reveals that a Living Trust 
is a low-cost alternative to probating a 
will, even for an average sized estate. 

Today you can eliminate costly, 
time-consuming probate and legal fees 
by using a simple legal paper called a 
revocable Living Trust. It avoids pro- 
bate attorney, managerial and court fees 
because there isno Will to probate. Your 
family suffers no expense or settlement 
delays. And since a Living Trust is 
revocable, you can change your mind at 
any time about trustees and who gets 
your assets. Unlike a Will the estate goes 
at once to whomever you name -- in 
complete secrecy. 

The many advantages of a Living 
Trust for the average-sized estate has 


been praised by es- 
tate planners and re- 
ported in financial 
publications like The Wall Street Journal, 
Business Week, Money, to name a few. 
You simply transfer all your assets into a 
Living Trust and name yourself or any- 
one you want as trustees. 

Lawyers can charge an average of 
$60 for writing a Will -- and then can get 
upto 10% for probate. It's smart to set up 
a Living Trust. 

Working with a team of legal schol- 
ars, DSA Financial Publishing Corp. of 
Canton, Ohio has prepared a Living 
Trust Kit designed so you can easily set 
up your own Living Trust. You'll get 
complete instructions written in easy-to 
understand, step-by-step simple lan- 
guage. You'll also get complete guide- 
lines on how to custom tailor your 
personal Living Trust so that any special 
wishes you may have for your estate are 
carried out. 

It's easy to get your Living Trust 
Kit. АП you have to do is send a check 
or money order in the amount of $19.95 
plus $2 postage and handling or charge 
to your VISA/Mastercard by including 
account number and expiration date to: 
DSA Financial Publishing Corp., 
708 - 12th Street N.W., Dept. W703, 
Canton, Ohio 44703. For even faster 
service, VISA/Mastercard only, call toll 
free 1-800-321-0888, Ext. W703. A 90 
day money back guarantee is naturally 
offered. Do itnow ... while there is still 


time to protect your loved ones. 
© 1990 DSA DWS20 
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CABLE TV 
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AND OTHER FAMOUS MANUFACTURERS 


+ FINEST WARRANTY PROGRAM AVAILABLE 
* LOWEST RETAIL/ WHOLESALE PRICES IN U 5 
* ORDERS SHIPPED FROM STOCK WITHIN 24 HOURS 
FOR FREE CATALOG ONLY 1-800-345-8927 
FOR ALL INFORMATION 1-818-716-5914 


=] 


PACIFIC CABLE CO. INC. 
7325 1/2 RESEDA BLVD DEPT 1443 
RESEDA, CA 91335 
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OWN YOUR OWN HOVERCRAFT 
The ONLY TRUE All Terrain Vehicle! 
SCAT HOVERCRAFT, INC. FLY 


The largest manufacturer Over Land, Water 
Ice, Snow on 


of recreational an8" 
Hovercraft in Cushion 
the world of air 
Toll Free 


1-800-541-7228 


For Free Information 


SCAT HOVERCRAFT, INC. 


DEALER INQUIRES INVITED 
6865 N.W. 36 Ave. 
Miami, FL 33147 


4 


PROFESSIONAL QUALITY 
WEATHER STATION 
NOW AFFORDABLE 

ENOUGH FOR HOME USE! 


The new WeatherPro weather station uses state-of- 
the-art technology to give you jul monitoring Capa- 
bilitv at an incredibly low price. The WealhetPra 
includes a weather computer, remote precision wind 


direction vane, wind speed sensor, external temper- 
ature probe, qounting hardware and 40' of cable-all 
for only $17 

«умо EA *WIND GUST 
*TEMPERATURE *WIND CHILL 
*WIND DIRECTION *TIME 


*TEMPERATURE HI/LO *AUTO SCAN 
*RAINFALL (OPTIONAL)* *1 YEAR WARRANTY 
*14-DAY MONEY-BACK GUARANTEE 


DIGITAR WEATHERPRO 
WEATHER STATION: ONLY $179! 
ORDER TODAY: d: -800-678-3669, PS 


30 PM Pacific Time 
CA ыйы. 
VISA 


итне етиу 
Add $500 jo CA 


88 


DIGITAR’ 


3465 DIABLO AVE, HAYWARD, CA 94545 


© IGDOMVIC, INC Allright reserved 


HOW 
TO 
DRIVE 
CAR 
THIEVES 
AWAY. 


Get yourself a Kryptonite* Car Lock. So when 
a guy with a door jimmy in his hand and hot wir- 
ing in his heart looks in your car window, helll see 
that yours is one car he wont drive away with. 
Order toll free: 1-800-225-5669, dept, 369 

Or send $89.95 (MA residents add 5% sales tax) 
to: MVTC INC. 95 Freeport St., Boston, MA 02122 
"We guarantee it f your cris stolen while locked with 

ош car lock, we pay upto $500 of your auto insurance 
deductible Call or write for details 

The Kryptonite Car Lock qualifies for auto insurance 

rate discounts in some states. Ask your insurance 

agent 

Available in black, blue, red and yellow 

Made in the U.S.A. 


THE TOUGHEST LOCK ON THE STREET. 


| ОИ1ҮВ. (Canada and Foreign) $17.94 
O Payment enclosed 


New m Renewal | 
H Change of address 


re 
D1 YR. $13.94 O 2YRS. $24.97 


(PLEASE PRINT) 


when writing about service or a change of address. If you 
are moving. place your mailing label in this space and 
write your new address in the space provided below. 


Please attach your mailing label from the front cover 
Allow 6 weeks advance notice. 


EE 


ionally we токе our mailing list available lo reputable 
whose or 


Occosi 
‘exganizations 
You. I you'd like your name removed from this list, please 
Check the box below 


CI Pleose remove my nome from your lis 
Mail to; POPULAR SCIENCE 
РО. Box 2571 


L Boulder, CO 80302 


‘services may be of interest fo 


Bill me later 


ZIP CODE 
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Box 2451, West Chester, 
Enclosed is a total ol $. 
1'88 [0'87 Сви 
80 1790178 077 


19380. 


ва (783 782 0781 
76 775 0774 0773 072 


(check or money order) Please send 


($1.75 each) DAI 17 indexes (1972-1988) for $17 LiFive indexes $5 


State. Zip. 


YOU SAW IT IN 
POPULAR SCIENCE 
—BUT WHEN? 


Nothing is more frustrating than 
trying to find that article on stealth 
aircraft or the new VCRs, or lo- 
cating any other informative article 
or item that appeared in POPULAR 
Science in 1988. That's why you'll 
want a handy 1988 Poputar Sci- 
ENCE Index. And to help you make 
use of your older magazines, or 
to find a PS reference quickly at 
the library, complete your set of 
indexes, still available from 1972 
to date. Fill out the order form 
above or a larger sheet and send 
with check or money order. 


Reprinted from the DURHAM SUN 


DEVELOPER OF GAS SAVER 
AWARDED $22,000 


BOSTON — With the oil glut worse 
than ever and OPEC wringing its hands, 
the Federal Courts have awarded a fee 
of $22,747 to National Fuelsaver Cor- 
poration of Boston, developers of the 
Platinum Gasaver. 

The Gasaver, which takes only 10 
minutes to install, releases microscopic 
quantities of platinum into the air-fuel 
mixture entering the engine. 

Platinum has the unique ability of 
making unburnt fuel burn. With plati- 
num in the flame zone, you increase the 
percentage of fuel burning in the engine 
from 68% to 90%. 

Normally, that 22% of the fuel would 
only burn if it came in contact with the 
platinum coated surfaces of a catalytic 
converter. Unfortunately, this converter 
process takes place outside of the 
engine, where the energy produced is lost. 

With the Gasaver dispensing plati- 
num into the combustion chambers, 
22% more of each gallon burns inside 
the engine so that 22% fewer gallons are 
required to drive the same distance. 

The process works on both leaded 


and unleaded gasoline, and meets the 
emission standards of all states. 

In concluding the government's five- 
year administrative procedure studying 
the Gasaver, the Federal Court stated: 
*National Fuelsaver Corp. and various 
independent parties have used a variety 
of methodologies to test the value 
of Gasaver. These independent par- 
ties often make stronger claims for 
the Gasaver than does its developer, 
National Fuelsaver Corp.” 

The government had already con- 
firmed in 1984 that the Gasaver raises 
the octane of gasoline, eliminating the 
need for premium fuel. 

Joel Robinson, the developer, com- 
mented: “We’ve already sold over 
100,000 Gasavers. Ironically, we find 
more people buy the Gasaver for its 
third benefit of cleaning out carbon to 
extend engine life than buy it for its fuel 
savings or octane boosting." 

For further information call 
1-800-LESS-GAS (1-800-537-7427) 
or 508-368-1815. 


an official Jack Daniels. 
sunglass. You'll be proud 
to wear this black frame 


VISA & 
MASTERCARD 
ORDERS CALL: 
1-800-992-1255 
Olympic Optical, Dept. PS 
Box 181232 
Memphis, TN 
38181 
Send check or money order 
including $2.50 per order ($750 
outside US.) for P & H. TN 
STYLE 
JD 808 


Practice wheel & rim safety, 
and we'll give you this solid 
bronze belt buckle. 


Avoid needless accidents! Ask 
for the wheel & rim safety train- 
ing kit provided jointly by The 
Goodyear Tire & Rubber Com- 
pany and Motor Wheel Corpora- 
tion. Post the charts in your 
garage. Train your service people 
in proper procedures. And we'll 
send you a free Think Safety belt 
buckle. 

Write Wheel/Rim Safety Dept., 
1116 N. Washington, Lansing, 
MI 48906-4841. 


SPEAR 


=. A 


A safety education program 
sponsored jointly by 


GOOD*YEAR 
and 
MOTOREWHEEL 
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TAKE А FEW MINUTES 
GO THROUGH YOUR GARBAGE. 


Every Sunday, more than 
500,000 trees are used 


to produce the 88% of newspapers 
that are never recycled. 
We throw away enough 
glass bottles and jars to 
fill the 1,350-foot twin towers 
of New York's World Trade Center 
every two weeks. 


Americans go through 
2.5 million plastic bottles 
every bour, only a small percentage of 
which are now recycled. 


Every year we dispose of 

24 million tons of leaves and grass 

clippings, which could be composted 
to conserve landfill space 


American consumers and industry? 
throw away enough aluminum 
to rebuild our entire commercial 
airfleet every three months. 


We throw away enough 
iron and steel to 
continuously supply all 
the nation’s automakers. 


The ordinary bag of trash you throw places to put what's left over. you'll need to know about recycling. 
away is slowly becoming a serious prob- Write the Environmental Defense One thing's for certain, the few min- 
lem for everybody. Fund at: 257 Park Avenue South, New utes you take to learn how to recycle will 


Because the fact is, not only are we York, NY 10010, for a free brochure that spare us all a lot of garbage later. 


running out of resources to make the will tell you vir- IF YOU’! si 
pode ed ete rumingoutot tually everthing YQUPRE THROWING IT ALL AWAY, ЕЕ Bt] 


© 1988 EDF 
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Shoppers’ Showcase 


A selection of products and services for PoPuLAR Science read- 
ers available direct by mail. Enjoy the fun and convenience of 
mail ordering shopping. Please order directly from the adver- 


tiser. For advertising rates for this section, write or call Diane Pahl, 
Direct Response Manager, Popular Science, 755 W. Big Beaver Rd., 
Suite 420, Troy, MI 48084; (313) 362-9005; fax # (313) 362-3403. 


THE "GREAT DEAL" CATALOG 


AMARK 1-800-729-9000 


ORDER TODAY!! 


TURBOSPORT 386 PORTABLE LAPTOP 


JENIN COMPUTER 


+ 80386 32-bit processor, 12/6 MHz 
(switchable). 

* 40 MB (28ms) hard drive. 

* One 3.5" 1.4 MB floppy disk drive. 

* 2 MB RAM (expandable to 3 MB). 

* MS-DOS 3.21 included 

+ 100% IBM compatible. 

+ "Page-White" fluorescent backlit LCD display 
with10.5" viewing area. 

* Supports: MS OS/2 version 1.0, Xenix, and 
also Microsoft Windows/386 environments. 

* Zero wait state. 

+ Socket for 80387 numeric co-processor. 

+ Internal Hayes 2400 Baud modem. 

+ Serial and parallel printer ports. 

* Res.: 640 x 400 pixels. 

* 79-key full function detachable keyboard. 

+ "Fast" charge NiCad battery pack included. 

* Dim.: 13.25"W x 14.75°D x 4.75'Н. 

* Weight: 14.7 lbs. 

пе Year Warranty! + Factory New & Perfect! 

* Expansion Slot 1MB Memory, Carry Case, 

Battery Pack also available. 


+ Intelligent home security system. 

* Detects intruder during entry. 

+ Wireless for easy installation. 

* Difficult to defeat because of new, 
advanced technology. 

* Lamp command flashes lamp 
upon intrusion. 

* Signal relay—relays entry sensor 
intrusion signal from a remote area of 
your home to controller. 

+ Tamper resistant. 

* 85 decibel alarm on inside siren. 

+ Piercing 120 decibel outside siren. 

+ Fail-safe battery back-up. 

+ Low battery warning. 

+2 Year Warranty! 

+ Factory New! Factory Perfect! 


Mfr. Sugg. Retail: 
$8,499.00 


$2999” 


пет No. B-1985-128686 
Insured Ship/Hand. $20.00 | 50", and complete hardware and batteries 


Includes: 
+ 8 entry sensors, 1 system controller 
(includes inside siren), 1 signal relay, 1 lamp 


мкА DIGITAL VOR with HAHA SUPER COMBO CD/CASSETTE/ 
ereo VIDEO TAPE STORAGE RACK 


oil finish. 

+ Freestanding unit. 

* Heavy duty 
construction. 

* Looks great in 
any room. 

* Takes less time to 
find tapes. 

* Availablein wood grain 
or black finish. 

Compare At: 
$90.00 


| DAMARK PRICE: | 


$59* 


(Wood grain) Item No. B-1985-127094 
(Black) Item No. B-19 
Insured Ship/Hand.: $8.00 


* 6 head system—4 head video for digital special effects 
and 2 audio heads. • Digital video noise reduction for 
improved picture quality. • 167 channel cable ready. 

+ Full universal remote with on-screen programming, 

LCD display & 74 operations. + 6 event/1 year timer. 

* FS tuner. + Special effects include: still variable, 

slow-motion, frame advance Mfr. Sugg. Retail: 


& live TV freeze. $899.00 


* Real time counter. • 99 presets. 


* Made in Japan by Akai division, 
$499" 


Mitsubishi Electric. 
Item No. B-1985-119842 


* Easy assembly. 
< Model #CD-260 KD. 
* Dim.: 35"H X 8°D X 22°W. 
* Weight: 17 Ibs. 
* Factory New! 
+ Factory Perfect! 


* Dim.: Approx. 15.2" x 3.6" x 14.3" 
* Model #: VS-M930U/UM. 
+ Factory serviced, but like new! 
* 90 Day Warranty! 

m unum uum um mum mum mum Lam Uum ER 


& Perfect! 


command, 1 outside siren, 2 window stickers, 1 yard 


+ Factory New 


Mfr. Sugg. Retail: 
$698.00 


DAMARK PF 


$299* 


Item No. B-1985-133389. 
Insured Ship/Hand.: $15.00 


HALOGEN TORCHIERE 
FLOOR LAMP 


* Halogen torchiere floor lamp. 
+ Shines light upward, yet fills entire 

room. • Variable light control switch. 
* 500 Watt halogen bulb included. 
* Sleek finish. * ULL. approved. 
+ Glass insert below shade allows 

light to shine downward also—for 

a complete lighting effect. 

: Approx. 72", 
Warranty! 


Mfr. Sugg. Retail: 


(Black) Item No. B-1985-127911 
(White) пет No. В-1985-130153 
(Brass) Item No. B-1985-130161 
(Chrome) Item No. B-1985-130179 
(Almond) Пет No. B-1985-130187 
Insured Ship/Hand.: $9.50 
= 


b- FOR FASTEST SERVICE CALL TOLL FREE 


1-800-729-9000 


CUSTOMER SERVICE: 1-612-566-4940 


NAME 
ADDRESS 
CITY 
PHONE 


Г] Check/Money Order [J] VISA SIGNATURE. 
(MasterCard [J Discover CARD NO. 


ж кы) 
МАА 


ST—— ZIP 


EXP. DATE. 


DELIVERY TO 48 U S. CONTINENTAL STATES ONLY 


SUB TOTAL 
in MN add 6% Sales Tax 


Total S/H/I 
GRAND TOTAL 


Send To: DAMARK INTERNATIONAL, INC., 6707 Shingle Creek Parkway, Minneapolis, MN 55430 
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[Г FREE CATALOG! 
И 1-800-648-7938 


| JERROLD HAMLIN OAK ETC 


| CABLE TV 
§ EQUIPMENT 


“War injuries left ms 

icapped, 
ARE 
as a Locksmith, thank: ыд 
your trainini езін ЖТ m 
work is fascinatini ШЕ 
do it anybody c: 


же Glen Johnson, Larned, Kan. 
Make Up to $26.00 an Hour — even while learning! 


7% Be a LOCKSMITH 


If njoy fixing things, you're a "natural" enable you to get your share of this always- 
gery hundreds TRA DOLLARS a profitable business. Hundreds we've trained 
year in the fascinating business of Lock- аге doing it. So can YOU. 

smithing. Rising crime has increased de- MAIL COUPON to discover how Locksmith- 
mand for service a thousandfold. Yet there's ing can keep the extra money coming in dur- 
only one Locksmith for every 17,000 people! ing spare time — or in your own full-time 
COLLECT CASH PROFITS ALMOST AT ONCE! business. Ideal for retirement—good jobs, too. 


* Special Dealer Prices! 
* Compare our Low Retail Prices! 
* Guaranteed Prices & Warranties! 

* Orders Shipped Immediately! 
REPUBLIC CABLE PRODUCTS, INC. 
4080 Paradise Rd. #15, Dept. 506 
Las Vegas, NV 89109 
For all other information (702) 362-9026 


| SINGERS! 5/52 With The н! 


| The Vocal Eliminator 
removes lead vocal from standard stereo| 
records & CD's! Unlimited Supply of 

Back: Easily Recor 
ndi the S 'unds. (e 


You're "in business" ready to make $10 to $26.00 FOLEY-BELSAW INSTITUTE Р 

4, Professionally, yet connects easily to home component| 
an hour a few days after you begin Foley- 6301 Equitable Rd., Dept. 11811 stereo, Малшы and Sold Exelisively by LT Sound. For 
Belsaws shortcut training. Easy ilusrated les Kansas City, MO 64120 4 Cal: LT Sound, Dept d 
sons complete with ALL practice equipment N. Hunt, Wilmington, Del.—'"! make $50 a 


Бөгү У нола Request Line (4042822495 


„week extra.” 
R. Davis, St. Louis, Mo.—"' cleared $110 last 
Saturday." 

Ed Boyle, Pittsburgh, Pa.—'"My business going 
at top speed. I'm moving to bigger quarters.” 


€ ALL TOOLS YOURS TO KEEP 

€ KEY MACHINE YOURS TO KEEP 
EXPERT PERSONAL ASSISTANCE 

© BUSINESS-BUILDING HELP 


AMAZING 1791Ь fying machine 
CLIMBS to 10,000 feet NO. 
required МО WINGS or Helicopter bl 
COMPLETELY TRANSPORTABLE 
est, Cheapest way to fly for complete ini 
FREE Demo flight send $5.95 to: Freedom 
Fliers, PO. Box 135 , West-Pittston, PA 
8643. (Buy One Be A Dealer If Open.) 


| 
d 


THIS poan. PRO кызан о Y 
KEY TESCO ü Rush FREE book, keys to your Future.” 


Name. 
NE IDA Address. 
mos. and ü City. State. Zip 
cost 
enny 


к 
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WOOD FURNACES 
HEAT YOUR ENTIRE HOME 


Call 1-218-326-6786 or Write 
Charma: ster” 


2307 С HW' 
GRAND RAPIDS | EM 55744 


Why Pay High Fees For a 
visa MasterCard? 
or as er ar In broad daylight make color or B&W prints 
from slides or negs using any chemistry 


Having problems getting a credit card? and paper including Cibachrome. Compact 
Are you sore about those high fees and Шын oes 
false promises? NOW is the time to To order or for free catalog call (714) 988-3233 or write 
call Key Federal Savings Bank—the DAYLAB, 200A East Main, Ontario, California 91762. | 
| 
largestand oldest secured credit card | 
program in the USA. | 


*YOUR Beautiful Lifelong Living SHOWCASE - 
At Key Federal, there are NO БЕ m ores 


ANNUAL OR PROCESSING FEES. 

And while we can't promise you a card, 

2° we GUARANTEE our best efforts for 

approval through our EASIER APPLICA- 

í Hs E Then bs jas ae ` secured 
eposit account with our federally insured bank, and you become a | 

proud VISA'or MasterCard nember with up to $5,000 credit! | CABLE TV 

2 DESCRAMBLER LIQUIDATION! 


; Liv Bees wih Queen $3800 & $10.00 shipping 
INDOOR or Outdoor Use! Supplied SAINT VRAIN BEE MARKET, DEPT. 

wth see through exile tubing for BOX 1388, LYONS, CO. 80540. 
Indoor use beeway to outdoor! _ == HURRY-THE SEASON IS SOONI-- 


Call now for your free application 
and program disclosures. 


1-800-368-8500 


24 HOURS EVERY DAY! 


* Major Makes & Models! 

| | * Will match or beat anyone's prices! 
| | * Dealer discounts at 5 units! 
| 


* Examples: 
HAMLIN COMBOS . $44 ea. (Min. 5) 
| OAK ADD/ON ... $40 ea. (Min. 5) 
OAK M35B . $60 ea. (Min. 5) 


Key Federal Savings Bank 


Havre de Grace, Maryland WEST COAST ELECTRONICS 
For Information: 818-709-1758 


Catalogs & Orders: 800-628-9656 
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MAGNATRAG 


Do It All 
YOURSELF! 


© Build a Road 
© Dig Ponds & 
Basements 
9 Cut Trenches 
© Clear Brush 
© Landscape 
ө Garden 
ө Haul 


BE YOUR OWN BOSS! 


With over 30 attachments available (Dozers, 
Loaders, Backhoes etc.) you and your Magn: 
trac can tackle апу, “compact-size” construc- 
tion or landscaping job. Earn EXTRA CASH 
by getting into places the “big-rigs” can’t and 
then name your own price! 

== ша ` 


Шш пыш шыш шаш шыш шыш тз 3 
Send NOW for details 
О CATALOG of uses & attachments ... $1.00 ff 
Ci TECHNICAL MANUAL of assembly 


and construction details ......... $7.00 
O VIDEO (30 minutes of action) 


STRUCK-KIT e BOX 307 e DEPT:PS50 
CEDARBURG, WISCONSIN 53012 J 
a шшш шшш eee тыш 


NOW! Get in on the PROFITS in 
SMALL PINE REPAIR 


you every step of the way. 
No doubt about її... as a small engine. 
pro, you can cash in on the huge de- p 
mand for qualified men in one of Amer- 
ica's fastest growing industries. You'll 
beable to command top hourly rates of from" 
$25.00 to $30.00 per hour — and that's just 
for labor. 

Plenty of business waiting for qualified men. 
65,000,000 Small Engines Are In Use Today! 

That's the official count from the Engine Service Assn., and 
one-million new engines are being built each month. With 


Foley-Belsaw training, you can soon have the skill and 
knowledge to make top money servicing these engines. 


Vom 


Train at home for 
one of these 30 


career opportunities 


Free facts about Diplomas and 9 


Specialized Associate Degrees 
Now at home in your spare 
time, without any previous 
experience, you can train for 
a money-making career...even 
get a Degree. Send for free 
career facts about the exciting 
career program that interests 
u most. You will receive color 
госһиге and information on employment oppor- 
tunities in the field you choose. Mail coupon 
today and see how easy it is to train at home for a 
great new career or advancement on your pre- 
j FOR FREE FA! 


International Cp Schools 
ОБЕ) Dept. PCS40, 925 Oak Street, Scranton, PA 18515 — | 
| Please send me tree facts, color brochure and full information р 
on how | can study at home for the career | have chosen, | 
inderstand | am under no obligation and no salesman will call. | 


1 CHECK ONE BOX ONLY! П 
‘ASSOCIATE IN SPECIALIZED ASSOCIATE IN SPECIALIZED 
| BUSINESS DEGREE PROGRAMS TECHNOLOGY DEGREE PROGRAMS | 
Equi E c] Engine Business ei Engineering 
А! YOURS TO KEEP. ... All at No Extra ting 1 
NO EXPERIENCE NECESSARY! MM Md, gen Ergin 
You don't need to be a ‘born mechanic’ or have any prior V conto a France Ped а 1 
experience. Lessons are fully illustrated. . . so clear you [with option in Гани Technology 1 
can't go wrong. and with our famous ‘learn-by-doing’ 1 "CAREER DIPLOMA PROGRAMS. I 
hi |High School |Microcomputer Repair 
I JAuto Mechanics Gun Repair = I 
|TVNCR Repair Motorcycle Repair 
[| | Surveying & Mapping Police Sciences [| 
Ога |Catering/Gourmet Cooking 
p 1 Electronics Bookkeeping 1 
1 тоем! теге з бо Othgabon and that No Saiesman Wildite/Forestry Conservation An 
1 [Computer Programming Fitness & Nutrition I 
|Personal Computer Specialist. |Journalism/Short Story Writing. 
1 Giese! Mechanics Photography [| 
Electrician Courses offered by ICS Lalli North 
į ADDRESS. 1 C Small Business Management Amercan Correspondence [| 
| Name ra І 
П Address, Apt. 1 
[stare — — psa. Zip 


Ri A Subsidiary of National Education Corporation. 


STARGATE... $99.00 $59.95 
1 $185.00 
NY MORE... CALL OR WRITE FOR 
EE FAST INFORMATION. 

Н BEST BUY'S & WARRANTIES 

CABLE CONVERTERS AND 
CRAMBLERS START WITH A 

E CATALOG FROM: 

ONIC: 


RDERS LAND CATALOGS CALL 
800-624-1150 


C.O.D 
R INFORMATION PLEASE 


(402)554- VAN 


STOP JAMMIMG ME 
If you rent vidco tapes they're 
jamming you too. 


Guaranteed eliminates all copy protection 
Completely automatic no adjustments. 
*Digital state of the art. 

*Works on all TV's, VCR's, Beta, Cable. 


EE] Order toll free Ta 


1-800-624- 1150 


ws 


Call or write for your free catalog 

402-55. 

Everquest Corp. 875 So.72nd 
Omaha, Ne. 68114. 


CABLE TV DESCRAMBLERS! 


Smonth warranty! We ship С.001 


1032 Irving St Suite 109 


Waldorf, Maryland 20604. 


604-426-7229. 


AUTOMOBILES 


an It True You Can Buy Jeej 
seh the U.S. Government? 
Call 1-708-742-1142 Ext. 4606. 


MONEY back guarantee listen to a pro- 
fessional buy any new car at or near cost 
send $5.00 to: Colonial Publishing, Box 
1732, Williamsburg, VA 23187. 


POWER INVERTER UNIT: 110/125 AC 
Housecurrent in your Car, Truck, Van or 
Boat. $249.95 To: USAEI, Box 6396, Colum- 
bus, Georgia 31907, 30 Days Warranty. 


$225 DAILY “CHROME PLATING” 
4-0383 Auto Parts, Motorcycles, inexpensive, easy, 
(FREE) information: Chrome, Box 2285, 


CARBUREATOR ENHANCER. Can 
double mileage, retain full 
tails. Eagle Research, 1-800-663-4758. 


power, Free de- 


FUEL YOUR CAR 
WITH WATER 


Los 
HURRY!! SUPPLY LIMITED. 


REBUILDING BOOK: Electric Wiper ; . . 
window, Radiator Fan and A/C blower mo- 
tors. Price: AEM Technology, Box 4560, Lago 
Vista, TX 78645. 


BUILD A WIND RACER 
THREE Wheels, Sail Powered. Plans $12.00 
Brochure $2.00. Pia Innovations, Р.О. Box 
393, Cassadaga, NY 14718. 


For $44 
t the facts 


KEEP IT RUNNING” 
A Basic Automotive Systems and Preferred 
Maintenance Course written in Plain 
English so Everyone can Understand. 
“STOP” paying high prices for gadgets that 
or money 


usually don't work. Send a checi 
order for $25.00 to: 


SATISFIED CONSUMER SYSTEMS 
Р.О. BOX 1105 SRB 
WAYNESVILLE, MO 65583 


GET THOUSANDS OF DOLLARS in 


Jacksonville, FL 32210. 


MOPEDS, Electric Cars plus parts, man- 
uals, accessories, unique catalog $3.00. 
Performance Speedway, 2810 Algonquin, 


ENGINE Mounted Air Compressor. Plans 
$3.00. Mobile Air, P.O. Box 214, Midway, AR 
-JERROLD -ZENITH -TOCOM - OAK 72651. 

SCIENTIFIC ATLANTA + HAMLIN 


VEHICLE REPAIRS FREE across the U.S.! 
Know inside facts about Extended Vehicle 
Service Contracts. How-to-choose, get 
MORE benefits FASTER from vehicle pro- 
tection plans. Cassette course. Rush $14.95 
check or money order credit cards call (407) 
297-9912 Auto International Corporation 
Box 680219 Orlando, FL 32868 


left on clij 
Box 612, 


HEADLITE REMINDER Buzzes if lights 
to fuse block only $8.95. 3 
laddonfield, NJ 08033. CA 95386. 


SAVE THOUSANDS on new car pur- 
chases. $5.00 Clarks’ Box 1264 Waterford, 


for. $3.00 Sase or Ki 


PROTECT Your CAR Against Theft. In- 
$19.95. Sherman 
Enterp., POB 1671, Vista, CA 92083. 


ALTERNATOR REST SECRET Fast. 
Easy. Easy. $3.00 Alternator Box 33621 
Juneau AK 99803 
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Fen ад mili 4 million readers every ery month with an nad in Popular Соса 
Classified Opportunity Mart. July Issue Deadline (on sale June 12) is 
April 23. Rates: $10.50 per word. Min. ad 10 words. Darker type 
(Bold) words $1.00 per word extra. Display Classified: $585 per inch. 
Payment with order, or charge your Visa, MC, Amer. Exp., or 


"Diners Club турт (eive *& eni ее! using box number іп 
ad must furnish name & street address for our records. Send order & 
remittance payable to POPULAR SCIENCE, Classified Dept. 6C, 2 Park 
Avenue, New York, NY 10016, 212-779-5000. For advertising informa- 
tion call 800-445-2714. Fax #: 212-779-5568. 


Жав. э ёч ча a == 


[n 


Dorothy Ellis, Classified Advertising 


AUTO SUPPLIES & EQUIPMENT 


ENGINE OVERHAUL KITS: Wholesale 
Catalog $2.00. Engine Service Group, Dept. 
PS, Box 13053. Lansing, MI 48901. 


SLICK 50. $31/BEAT ANYONE. 
1-800-537-7932 (CA (408) 28-SLICK). B&J 
Ay umm, Box 7783, San Jose, CA 


CORVAIR PARTS—6000 parts in 400 


page catalog—$4.00. Clarks CORVAIR 
PARTS Inc., Box A, Shelburne, MA 01370 
1413)625-9776. 


1-800- 
227-5425, FREE CATALOGUE! 


STOP THAT THIEF! Protect your RV, 
auto, etc.- Ingenious device - $19.95. You 
install easy -fita all vehicles; AMEX, MC, 
VISA, 'k, Cash, 1-800-342-6343, 24 hrs. 


HITCHES Wholesale Draw 
an Domestic - Foreign 
MasterCard C OD Visa (S05)235.5619 


WANTED? - MORE MP & "GO"? 
“POLY” MOTOR OIL ADDITIVE GUAR- 


CHAMPION QX MOLY all blends in- 
crease mileage, horsepower, double engine 
life $21.95. Hundley, 3220 North Main, 
Cleburne, TX 76031, (817) 641-4961. 


STOP CAR THEFT! Protect your car 
with our easy to install CAR ALARM. Only 
$74.95 or for complete INFORMATION 
send $2.00 to: ELFPRESS, Р.О. Box 44384, 
Atlanta, G^ 30336. 30 day money back 
Guarantee on all products. 


BOATS, IN/OUTBOARD MOTORS 


BOAT n 
Е FROM HUGE Si 

8'/70' — Powerboats r= — 
Houseboats — Rowboats — Hydioplanes 


boat: 

Dinghies — SUPPLIES — 

Fiberglass — Foam — SEND 

FOR АМТ ILLUSTRATED CATALOG 

$3.00 ($5.00 airmail) —Book "Amateur 

Boatbuilding” 8600 CLARKGRAFT 16- 
S Aqualane, Tonawanda NY 14150. 


EVINRUDE—OTHER BRANDS 1988 
BARGAINS ... All Sizes . . . $2.00 Han- 
dling. Scott. McCulloch parts. . Electra Ma- 
rine, 610 Merrick Road, Lynbrook, New 
York 11563. (516)599-3003. 


BOAT PLAND- PATTES- утта. 
Hundreds of Proven Designs— 
К н ы Кр How 
boats—Duckboats—Dories—Bassboats— 
Sailboats—Houseboats—Sportfishers— 
Latest Technology/Simple—Stitchenglue. 
168 page DESIGNBOOK—$4.00 AIR- 
MAIL. Includes FREE “Boatbuilding Sup- 
plies” catalog. Book: 312 page BOAT- 
BUILDING WITH PLYWOOD, NEW 3rd 
Edition ONLY $25.95, GLEN-L, 9152 Rose- 
crans, Box 1804/PSZE, Bellflower, CA 

90706. 


TELEPHONES & ACCESSORIES 


ANYONE with a telephone can use 
answering machine to make free calis at 
nse. Protect yourself GET THE 
Facts $3 88 to SECRETS, 6114 LaSalle, 
Suite 312, Oakland, CA 94611. 


BETTER HEALTH 


jour natural teeth forever. Send 
x 68101, Indpls, IN 46268, for 


KEEP 
$5.00 to: 
instructions. 


“SELL WATER PURIFICATION 
UNITS" In Exciting New Multi-Level Mar- 
keting Program. Free Info. (213) 425-1091. 


COULD YOU HAVE CHUBBEROSIS? 
Maybe you should see dieting from a diff 
ent prospective. the WHERTIL DIET. 
Send $10 to Jim Miller, Р.О. Box 25758 
Fresno, CA 93704. 


STINKY FEET? Simple home process 
eliminates, prevents foot odor. Guaranteed. 
Details $5.00 Clear the Air, Box 1435 STN B. 
London, Ontario N6A 5M2. 


ALTERNATE ENERGY 


FREE ENERGY! Fuel-less Motors and 
Generators! H&A. R2EPS, Bowling Green, 
MO 63334. 


FREE HYDROGEN and OXYGEN from 
water Generator uses solar cells. Plans and 
kit $15.00. Prairie Power, Box 8291, Edmon- 
ton, Alberta, T6H 2W6. 


SOLAR CELLS 


of New & Surplus Solar Electric panels. 
cells, inverters. controllers, books, and 
related technology for independent power 
APPLIED PHOTOVOLTAICS 
Box2773, Staunton, VA 24401 
Bringing thecostot Solar Electricity down 
toearth 


PERPETUAL Motion Puzzle Solved! Ex- 


citing report; newsletter; [Y $5.00 
CEACU, Box 261P, Morton, WA 


200 SUPPRESSED INVENTIONS! 
Amazin Catalog: $2.00 Rexco, Box 19250, 
Jean, NV 53019. 


HYDRONIC Solar Collectors superb 
мају, do-it-yourself plans $15.00. Sun 
‘Trek, РО. Box 92, Pender, Nebraska 68047 


EXTEND YOUR SWIM TIME 
BY 2 MO 


Build this 
Solar pool 


directly to your 
pool pump. Complete 


PLANS 59.95 


SOLAR Pool Heater, Simple, effective. 
Build for $60.00, Plans $5.95. Don Kuntz, 
R2, Glenwood, MN 56334. 


WIND Generator 5KW, PM $5,000. 4310 
W28th, Spokane WA 99204 


SOLAR SYSTEMS MAINTENANCE 
Do it yourself with illustrated guide by in- 
staller. $8.75 Turner & Sun PO. Box 149 
Norton, MA 02766 


FREE MONEY Lowering your utility 
bills is like getting free money. We can 
you how. To learn more $4.95. [ad 
Solutions Іпсогр. 1483 Salmon Way, Hay- 
ward, CA 94544. 


ARTS & CRAFTS 


“GETTING Started In Stained Glass" 
$1.00. Whittemore, Box 2065X, Hanover, 
MA 02339. 


SUNDIAL LAYOUT MANUAL. $5.00. 
RJJ, Inc., Box 445C, Export, PA 15632. 


BIG FUN AND EASY MONEY TWIST- 
ING BALLOONS. Books, Video, Pumps, 
balloons. Free catalog 1-800-648-6221. 


BARNWOOD 1 
Turn new boards into one of the most 
beautiful, highly priced, virtually 
unattainable woods today. Colors of black, 
orange, bro brown, and light gray all within the 
board. Anyone can achieve excellent 
peri in own backyard. Incredible likeness 


1o wood 100 years old! Not paint, or stain, 


and quick, step by 


but relatively sim 
= transforming new wood 


step techniques, 
ino aged beauty 


Lineville, Alabama 36266 


ASTRONAUTICS 


LARGE ROCKET Kits, Motors. $1.00. 
HSR, Box 5127, Reno, NV 89513. 


30  ANTIGRAVITY METHODS! 
Amazing Catalog: оа $2.00. Rexco, Box 
19250, Jean, NV 89019. 


BUILD ILD YOUR OWN 


Write tor our catalogue, and ee send you a 
ner SD Fenner AD each ovre tomate pour owa 
materials you i find around your house. > 


Dept. PS5, THE TELEFLITE 
CORPORATION, 11620 Kitching, 
Moreno Valley, CA 92387 


ALL TERRAIN VEHICLES 


1990 TRAIL KARTS AND 
FREE FLYER: 1-800-832-2376. UNI- 
USA nsi SW 185th, ALOHA, OREGON 


BUSINESS OPPORTUNITIES. 


5510008 жи. Ач 
трей envelope: Progress, Вох 93248, 
Angeles, СА 90093. 


$1804 MONTHLY! Buy/sell cars (i 
time). Revealing proof! T CODEX," 
Oak Drive, Frier rood, TX 77546. 


TAKE PICTURES for profit. em 
Ventures, Box 771, Lamara, CO 8105: 


MILLIONAIRE Mailorder pe ] 
yeals Money Making Secrets. Free, exit 
hour cassette: Melvyn Powers, No. Hol 
wood, California 91 


HYDRAULIC JACK REPAIR MAN 
AL AND CATALOG $10.00. HYDRA 
LIC PARTS SUPPLY, BOX 41! 
BROWNSVILLE, TX 78523-4157. 


$225 DAILY "CHROME PLATIN 
Auto Parts, Motorcycles, inexpensive, es 
(FREE) information: Chrome, Box 22 
Waldorf, Maryland 20604. 


MAKE $7,000 monthly as Loan Brol 
without investment/experience. Financi 
Box 3578-Y, Anaheim, CA 92803. 


$500 WEEKLY mailing ads. Admail 
Associates. Box 51063, oda МОРТ Кез? 

MECHANICALLY inclined individu 
desiring High Weekl Renee 0} as 


Small Manufacturing 
seen M E. br 


i 
Ee 


Free Information. Ош 5 33 
S, Hickory, NC 28603. 


$10,000 MONTHLY Taking Ph: 
'aphs at Ноте! Call recorded mi 
) 674-8155. 


RECYCLE rige no, no nor BE 
CANS! rr Be weekly! 
tion, Hornsby’, Box 214, Franklin. 


$392.00 FROM Square Foot Plywi 
Huge Demand! Revealing Proof $1.00 ( 
fundable). Woodwins, Bridgewater, 
02324-2299. 


$15,000 MONTHLY Income! 
eymaking Plan. No Investment. Me 
Box 5529-Y, Diamond Bar, CA 91765. 


Box 5499, Diamond Bar, CA 91765. 


DRUG RAID SEIZURES! Buy 
cheap. Cars, Houses, Boats, Computers, 
niture. Free Details: Seizure, Box 4309- 
West Covina, CA 91791. 


PROFITABLE Gold Foil Printer. 
alize business cards, pencils, matches. 
details, Gold, Р.О. Box 24986 (LLC), 
FL 33623. 


SCREEN Print T-Shirts. Inexpen: 
kits. Free Details. T-Printer, P.O. Box 
(LLC), Tampa, FL 33623. 


BUMPERSTICKER атары сі 
simple, portable. Free details B 
Box 22791 (LLC), Tampa, FL39622 


ADVERTISE FREE in 21, 
Publications/Broadcasts. $5.95: Direct 
Box 14107DB, Jackson, MS 39236. 


FORMICA: Repair Burned and 
Count 


profits immediately. Introductory 
FREE! 206/256-9742. Introductory Vi 
tape $14. RENEW-ALL BOX 9900-SS, 
couver, WA 98668. 
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BUSINESS OPP (con't) 


NEY NEVER STOPS! Free informa- 
кре РО. Box 5320, Sevierville TN 


35,000/MONTH WITH ZERO. IN- 
ISTMENT! No products to sell, no over- 
ad, no inventory. Let others make you 
М Established B-yearold company. $50 
lion industry. Call 24 hour hotline for 
tails and free start-up package. 
(00-741-2211, ext. 956-8199 


EARNINGS Unlimited! Mail Our Bur- 
r Alarm Advertisements From Home! 
M Merchandising, Box 59314, Chicago, 
50659. ` 


115,000 ANNUAL PROFITS in the 
business. Part time - No experience - 
teed success! Recorded message re- 
в FREE information. Call now. (805) 


JANO Tuning Academy, 127175 Ger- 
inia, Alexander, AR 72002. Profitable, 


EW! GROW EXPENSIVE PLANTS. 
FOR 2,00096 PROFIT. Free infor- 


ОМ TO START AND OPERATE: Easy 
by step profitable businesses at home 
details. агац A) PN: 1611 
ictoria Ave, 


Angeles, CA 90019. 


*No-Nonsense" Way To $500 A Day. 
ih Sase. D.J. Quick, 814 Woodward St., 
port, PA 15132. 


ISSEMBLE Products At Home For Free 
mation Call 800-462-1128 Ext 90PS 


т THE GOVERNMENT FINANCE 
r small business, Grants/loans to 
0,000.. Free recorded message: 707- 
0270. (JG6) 


ASTONISHING INCOME 
ACLE FOR “THE LITTLE GUYS" 


вт 9600 NORTH, TREMONTON, 
84337-8628. 


BUCKS in spare time. FREE Info! 
DGP, P.O. Box 40382, Downey, CA 


SAMPLE! Miracle Polishing Cloth 
profit plan! R&S, 1312-PS Washing- 
St. Louis, MO 73103. (314) 241-8464. 


JEW! “Talking Balloons" Make Mi 
BTW Enterprises, P.O. Box 49049P, 
ladelphia, РА 19141-0549, 


RE TO BE A SUCCESS Proven Prof- 
le Home Business, Free Information. 
Publishing, 16 Dagorret, Oroville, CA 


IANO TUNING PAYS: Learn with or 
home study course, Diploma 

rican Tuning School, 17050 Telfer De, 

ап Hill, CA 95037. 


'ARE time fortune in Vinyl Repair. 

demand creates exceptional, profits. 

supply everything. Details free. VIP, 
lontrose, Chicago 60618. 


SIER EARNED MONEY - Using 
spare time at. home. Free details. 
nities, 91-28 96 Street, Woodhaven 


IPORT-EXPORT ‘opportunity, profita- 
world-wide, mail business from 
ee, without capital. We ship plan for no 
examination. Experience unn 
rt, Mellinger, Dept. А2686, 96, Wood 
ii в, California 9136: 


Stranded? 


Locked your keys in the car? In the house? Leck- 
smith your way to riches! Save yourseit & cha-ge 
others. Unique. illustrated 343. page book shows 
tools of the trade for fun & profi: Complete with 
glossary & index Beware! This book can change 
your Ше! Enjoy money making in a recession 
root business Order now. $21.95 + $3 S/H to 
Toolamatics 
5942 Edinger Ste. 113-23685 
Huntington Beach, CA 92647 1706 


EARN $60 HOUR 


N.E.C. COMPANY 
POBox3043 • Skokie, IL 60076 
Call: 1-708-674-7888 


GET PAID for mailing letters! Write: 
PAASE—TF4, 161 Lincolnway, North Au- 
тога, IL 60542. 


$600 DAILY FROM OLD SHOES! Free 
Details: Pinnacle Research, 3104 East Cam- 
elback, Suite 123-5, Phoenix, AZ 85016. 


PROFITABLE OPPORTUNITIES! 
Make thousands for yourself FREE 
Information! Sammons Publications, PO. 
Box 3608, Kingston, NY 12401. 


Е YOUR OWN BOSS THIS COMMU- 
NITY SERVICE PAYS SSSEND S4.49 
TO: YOUR BUSINESS, DEPT. PS, 363 
WINTER ST., COLUMBIA, MO 65202. 


MAILORDER OPPORTUNITY: Start 
profitable home business without exper- 
тепсе or capital. Free book. Mail Order Asso- 
ciates, Dept. 622, Montvale, NJ 07645. 


START PROFITABLE home business 
without experience. FREE INFORMA- 
TION. ProActive Enterprises, Box 801504, 
Santa Clarita, CA 91380-1504. 


BIG PROFIT 1000% Details. Eggers, 
3415 Connecticut, St. Louis, MO 6311! 


HOW TO get out of the RAT RACE and 

into the MONEY. Write: HOWTO-DP, 4535 

Sahara, Suite 105-7F, Las Vegas, NV 
89102. 


MAKE A FORTUNE! Seven Most Prof- 
itable Businesses. Free information. Profit, 
Box 5820, Derwood, MD 20855. 


IDENTIFY Money making opportunities 


that really make money for you. Details. 
JBD Co., РО. Box 532603, Grand Praire, TX 
75053-2 


^r month in 
uty prod 
lished 


MAKE $1200 working 1 day 
your own business. Distribute 
ucts to salons and retail stores es 
patented system, Small investment for in- 
ventory. available. Cleanair 


Ga MARE $2,000/week Recycling Pure 
Gold! Free Report! (worth $25) Call anytime 
10900)246-2323 ($2 тіп). 


MAKE YOUR FORTUNE NOW! Free 
information, stamp please. Maxwell House, 
Rt. 2, Box 2402, Bowman, GA 3062. 


START FROM NOTHING make $50,000 
or more m m Free details. Noble Dist. 
Dept. K, P.O. 3663, Sunriver, OR 97707. 


HOW to start and operate your own prof- 
itable business at home free. 10520 Wood- 
side Drive, Forestville, CA 95436. 


MAKE $17,000 Monthly! HFCBC, 233-B 
Commercial Blvd, Suite 195, Lauderdale- 
By-The-Sea, FL 33308. 


“SELL MONEY!" Become a Loan 
Broker! Free details, Dept PS 222, Financial 
Planning, 210 5th Avenue, New York, 
10010, (718) 768-6803 Ext. 200 (24 Hrs. 


ADVERTISE free in 550 Magazines. 
$5.00. Directory, Box 11W, Atlanta, GA 
30301. 


BECOME A REAL ESTATE AP- 
PRAISER. $100,000 plus potential. Home 
study. Earn professional certification. Free 
Literature. 800-223-4542 Dept. RF109. 


INNOVATIVE HOME BUSINESSES! 
YIELD HIGH PROFITS! Guaranteed! Free 
Details. CMC Publishers, 2802 37th, Lub- 
bock, TX 79413. 


MAKE MONEY At HOME! Yes! 200+ 
Ways! Guide $5.00. Info55, Р.О. Box 656, 
Міха, MO 65714. 


,000 ON 1⁄3 ACRE! New hydroponics 
sive, pleasant, practical! Free infor 
ion, Planters, Box 1214, Franklin, TN 
1214. 


NEW concept! UNLIMITED EASY 
MONEY! Send $6.95 for this informative 
report to: ABC, Р.О. Box 771764, Eagle Riv- 
er, AK 99577. 


JAKE $500 DAILY! Information: Send 
lar. Dawood, 8439 North Port, Cincin- 
OH 45255, 


HIRT PRINTING MACHINES. We 
wufacture professional single and multi- 
тееп printing e equipment, Inex] en 
Free Brochures. Cateo, 12201 № 
|538, Coral Springs, FL 33065. 


YOU CAN DO - Outdoor Xmas plywood 


statuettes Award winnii Ls Enjoy- 
ment, Profit Send $4.95 ible upon 
purchase. CSS Prodi p» 164, Earle, 


lucts, 
AR 72331. Check/MO 2-4 weeks delivery 


$SSCASHSSS In on the SEVEN HOT- 
TEST businesses. FAST! EASY! GUAR- 
ANTEED! Free Details. Write: STS, Dept. 
SA5, 9641 Garfield #201131, Minneapolis, 
MN 55420. 


CAMCORDER OWNERS — Profitable 
Proven Ideas that can make BIG $$$ in your 
own home. FREE information 817-293-8277 
ext 302, 2 Teach Productions. 


SMALL ENGINE REPAII fopa De- 
mand learn more for hundreds less. Send 
sase. to: Lawnco, Box 1232, Elk City, OK 
73648. 


MAKE YOUR DREAM COME TRUE. 
EARN $60,000 YEARLY REPAIRING 
SMALL CRACKS IN WINDSHIELDS 
NOT REPLACING THEM. CALL TOLL 
FREE 1 (800) 826-8523 U.S/CANADA 
on WRITE: SL Ase | MECHANEEC INC., 
ONW 47 кї. 3335: 


MILLIONS! My reports have earned mil- 
lions of dollars for companies and individu- 
als nationwide. Can help you reach wealth 
too. Free proof: Tannerhill-PS590, 44551 
Kadi, Fremont, CA 94539. 


PROFITABLE home businesses. Free de- 
tails, POB 427, Garden City, MO 64747. 


$10,000 LY POTENTIAL 
FREE DETAILS. Anderson Publishing, 
zino Ba Ct, 201, Falls Church, 
2043. 


$20,000 GARDEN CROP! GROW 
GINSENG Sell $60 pound Simple Start-Up. 
E ТЕ 5712- PS. Cooper Rd., Indi- 


START YOUR OWN BUSINESS 
with this complete step-by-step. 
BEA SIGN SERVICE TECHNICIAN M» 


"The basic information you need. 
to start a successful business.” 


PROFESSIONAL APPROVED 
Home-based Business Income! SASE: 
INFORMATIVE PUBLICATIONS, Box 
388-C, Newman Lake WA 99025-0388 


EXPORTS WANTED BY WORLD IM- 
PORTER, 750- NEW CLASSIFIEDS 
MONTHLY. SAMPLE ISSUE $5.00. 
LEADS, BOX 30200-S, WASHINGTON, 
DC20030. 


$100,000- GUARANTEED Results, 
75 Proven Low-Investment Opportunities, 
$3.00, Marketing, Box 92402, Warren, 
48092-0402. 


RADON, MAKE EASY MONEY testing 
for this gas for catalog of electronic testers 
and other information. Send $9.50 to: 
AMERICA Radon Service, Box 395, Cos 
Cob, CT 06807-0395. 


MAKE BIG PROFITS! Sell over 2500 
fast-selling items at swap meets, retail 

stores, ies, etc. $10.00 (refundable on 
first order) brings instruction manuals, 
giant catalogue, сре list. Holly House, 
Dept PS-590, Box 186, Glen Rock, 
PA 17327-0186. 


READ BOOKS for pay! $100 a title. 
Write: PASE—KV5, 161 Lincolnway, North 
Aurora, IL 60542. 


20 MONEY MAKING REPORTS 
Reprint Rights. 100% Profit! $20.00 L. Bran- 
non, B-69384 Odessa, TX 79764-9384 


LEARN HOW YOU can tum your crafts 
into cash! Guaranteed! Free details. Write: 
Lakewood 279 S. Beverly Dr. #879G, Bev- 
erly Hills, CA 90212. 


FAST SPARE-TIME Income! Earn $900 
Weekly. Easy. Start immediately: Omega, 
Box 4309-YR, West Covina, CA 91791. 


20,000 Monthly! Its never been easier! 
Stamped Envelope: OppLife, Box 992, 
Chesterfield MO 63006 


BE YOUR OWN BOSS! EARN UNLIM- 
ITED INCOME! ASSEMBLE PRODUCTS 
AT HOME: ELECTRONICS, CRAFTS, 
OTHERS. NO EXPERIENCE NEEDED. 
CALL 1-504-641-7778 EXT. 8325. OPEN 24 
HOURS, INCLUDING SUNDAY. 


FREE TRAVEL, CRUISES, AIRLINE, 
HOTELS. BECOME A TRAVEL CON- 
SULTANT. GREAT HOME BUSINESS. 
GUARANTEED $5.00. WHITE, Box 
291003, Port Orange, FL 32129-1003. 


BOOKS & MAGAZINES 


SAVE MONEY! Simple book shows how 
to buy stereo equipment. $8.95 or FREE 
details. HELPBOOKS, 7-A Simpson CT., 
So. Burlington, VT 05403. 


RADON, TESTING AND CORREC- 


$3.00 Refundal le, National "Testing, POI 
27362, Denver, CO 80227. 


CASH FROM GARAGE SALES Book 
for success. $6.95. Dall Publishing, Box 
1123P, Acton, MA 01720. 


FREE SUBSCRIPTIONS to over 200 
major pps and business magazines— 
arant Write for free information: Sea- 
a Militia Drive, Lexington, MA 


MAKE dollars for pennys! Manual. Send 
$1.00 to; Roberson Publications, 47 Scenery, 
Battle Creek, MI 49015 


HANDI HOUSEHOLD HINTS, Packed 
with useful information order now $7.00 
Postpaid Frontline Publishers, Box 1034 
Surrey, B.C. Canada V354PS. 


AVIATION 


HOBBY HELICOPTER Ultralight True 
Helicopter-Conventional pee ed con- 
trols. Simplified construction—Motorcycle 
or Rotax engine. Informations: $5.00: POLY- 
NOVA, Dept. PS, Saint-Remi, Quebec Can- 
ada JOL 210. 


EA aee 


5 Modes 
Availabe 

You Can Build for e Pu m 

Vertical Такео and Landing 

Hover Fight/No License NP 

INFORMATION PACK ва 


ГТ BW ROTOR CO,INC. Towanda. KS 67144 


MEET MANX 


YOUR PER 


AL FLYING MACHINE 


«67 


ашу an neapenseomecuaescoptr tht makes sense! 
et about conventional 


ig you know. 
have re-written the book on helicopter design 
The MANX" co aval 
odes notare Tain coi lng oor provaefai ae 
hover and cruse fight wih no noticeable vibra 


ла! helicopters, We 
needs no tail rotor because it 


age 
Encase $200 (Non-US enclose $4 00) tor postage and handing: or 


Orter te ot proves 
4 COMPLETE INFO PACK + 3 VIEW DRAWINGS: 


s2000 
TECHNICAL REPORT must readeg) $3000 
2 VHS VIDEO TAPE OF MANNED PROTOTYPE 

IN ACTUAL FLIGHT TEST. ооо 


з ORDER ALL (3) ITEMS (SAVE $15.00) $75.00 
Paase send cash. chech or money order (m 5 funds dawn ona 
Stank coy) No COD's Nor S 308 $7.00 postage 
Moshier Technologies 
334 State Street, Suite 106, (Dept. PS3). Los Altos, CA 94022 
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AVIATION (Cont) 


phe ae d 


тойо: add $4 0.5. 


Box SO-A (For information only 


Riderwood, MD 21139 cem 
Credit cord order line: 1-301-589-0366 


BOOMERANGS . INCREDIBLE RE- 
URNS! Worlds Best Hi-Tech Designs, 
ree Illustrated Catalog. Amazing! 
BoomerangMan, 1806-2 N. 3rd, Monroe, 
LA 71201-4222. 


INSTRUCTOR: SECRETS. License in 
30 days! Low as 82.00 day. FAA CERTI- 
FIED. Complete student packet $5.00. Air 
Resources #P236, 3463 State, SB, CA 


JUST DO IT! Always wanted to fly for a 
living? COMMERCIAL PILOT LICENSE 
using Govt. money, available to all high sc 

! Detailed booklet gives complete in- 
structions! Only $19.95 to: Newport Avia- 
tion, 1454 Newport Street, Denver, Co 80220. 


BUY IT WHOLESALE 


Wholesale! Overruns! 
Freebies! Information (stamp): DDN, Box 
20152-G, Ferndale, Michigan 48220. 


400,000 BARGAINS Below Wholesale! 
Many Free! Liquidations Closeouts! . . . Job 
Jot, Single Samples. Free details. 

ide Bargainhunters, Box 1409 
Holland MI 40422 


COMPUTERS 


BUILD your own Macintosh and save 
50%. New book shows how. Free info. 
Brantis, Box 68708, Portland, OR 97268. 


CONFUSED?? XT, 286?, 3867, What- 
Where-How much? More. Our question- 
naire will help you decide, Send $1000 to: 
ASQUS, 2166 Broadway, Suite 580, An- 
Жей, CA 92804 


!! IBMpe's/Apples 
EZRAEZRA, Box 
5222SMY, San Deigo, СА 921 


NEW MANUAL RI LS TRAI 
SECRETS “Assemble a High Performance 
IBM XT/AT Clone for Less Than $500.00" 
Includes Buying The Parts, Setting - Up 
Your PC And Å Disk Operating Systems 
Tutorial, Send Check or MO For $17.95 То 
Falcon Publishing, 2509 Thousand Oaks 
Blvd., Suite 192, Dept. PS, Thousand Oaks, 
CA 91362. 


CRYPTOGRAMS: Create and Solve by 
Computer. IBM Compatibles. $11.25 
Ubbermann Software 401 Rose Street 
Lakehurst NJ 08733. 


ABSOLUTELY LOWEST PRICES on 
computers, software and accessories - guar- 
anteed. Write for free information: Seabird, 
4T Militia Drive, Lexington, MA 02173. 


CABLE EQUIPMENT 


CABLE TV 
“BOXES” 


Converters—Descramblers 
Remote Controls—Accessories 
* Guaranteed Best Prices * 
* 1 Year Warranty—C.O.D.'s * 
* Immediate Shipping * 

* FREE CATALOG * 

Call or Write 
TRANS-WORLD CABLE CO. 


12062 Southwest 117th Court, Suite 126 
Miami, Florida 33186 


— 1-800-442-9333 
VI: 
Torann 


CABLE TV SECRETS—the outlaw pub- 
lication the cable companies tried to ban. 
HBO, Movie Channel, Showtime De- 
scramblers, Converters, etc. Suppliers list 
included. $8.95. Cable Facts, Box 711-PS, 
Pataskala, OH 43062. 


CABLE T.V. CONVERTERS Jerrold, 
Oak, Scientific Atlantic, Zenith, & many 
others. “New” MTS stereo add-on: mute 
volume. Ideal for 400 & 450 owners! 
1-800-826-7623. B&B INC. 4030 Beau- 
D-Rue Drive, Eagan, MN 55122. 


L & L ELECTRONICS, INC. 
1430 Miner 51, Suite 522 
50016 


Orders Only 1-800-542-8190 


CABLE TV BOXES We sell only the best 


low prices, we ship COD. Free Brochure. Ace 
lucts, Р.О. Box 582, Dept. S, Saco, ME 
04072, 1-800-234-0726. 


CABLE T 
EQUIPMENT 


Converters, Remote Controls 
Descramblers. CD Player 


JERROLD-OAKSCIENTIFIC 
ATLANTA-HAMLIN 
ZENITH MANY MORE CALL TODAY! 
Only quality products sold 
ие Easy to usc V^ Satisfaction guaranteed 
Knowledgeable sales staff 
J^ Most orders shipped within 24 hours 
CALL FOR YOUR FREE CATALOG 


1 -800- 228- 7404 = 


5114 Balcones Wood Dr. #307 Dept. 298 
Austin, TX. 78759 


DESCRAMBLERS Jerrord $99.00 Oak 
$99.00 Scientific Atlanta $119.00 Trimode 
$119.00 1-800-628-5056 


CABLE TV Converters - Descramblers 
Discount Center Jerrold, Тосот, Hamlin, 
Scientific Atlanta, Zenith. Order Yours To- 
day! 800-962-683 


CLASSIC CARS 
BATTERY MASTER SWITCH 
a= 


Can fit post, 
lug or side ter- 
minal batteries 


Disconnects all electrical circuits with 
a simple turn of the knob. Attaches 
to battery in minutes. Heavy duty. 
Suitable for 12 or 24 volt batteries. 
Eliminates battery drain, prevents 
electrical fires, provides emergency 
cut-off. 

Remove knob to stop theft and un- 
authorized operation. 


$12.95 each postpaid 
Add $1 for side post adapter 
BATHUI INC. 
Box 27-l ra Tyrone, PA 16686 
814-684-2603 


Quantity discounts—12 units or more. 


A science engineering breakthrough! А set of unique 
-sound makers that condition dogs incr 
fast. Small. Used from the palm of 


dispensed by veterinarians for dog be 
thousands of sausted usera in U.S & fore gn lands, 
From $25 to $175 4 


DOG-MASTEH SYSTEMS 
450 Wilshire, Box 1250, Agoura Hills, CA 91301 
A Division ot Environmental Research Labs. Copyright * 1980 


ELECTRONIC SUPPLIES 


NO HANDS ~ AIRTALK 
MINI PHONE 


ugh The Ew Voce 
pu 


g ene 
Requred Desi For NASA And FCC Approved. 
ORDER NOWI Send 589.95 to 


Mail Order Enterprises 
1850 Evans Ln. #54, San Jose, CA 95125 


FOR INVENTORS 


DEAL DIRECT WITH 
REGISTERED PATENT ATTORNEY 


GRADUATE ENGINEER 


3! YEARS OF EXPERIENCE 
use INTERNATIONAL PATENTS 


Patent and develop your idea with the 
experience of an expert. Call or write for free 
[confidential advice, information packet and 
|forms for confidential disclosure and record of 
invention. 

Overseas 


uction, 


prodi 
research тн ее? 
MARKETING PLANS| 


Also paie in 
copyrights and trademarks 


Less than 1 hr from 
US Patent Office 
CALL TOLL FREE 1-800-442-2728 


MICHAEL I. KR Gey 


VI STILLWELL ГАМЕ, SYOSSET. NY 11791 


INVENTORS: Call TLCI for free in 
mation 1-800-468-7200 24 hours/day 
USA/Can: 


REGISTERED PATENT ATTORNI 
D.A. Kettlestrings, 414 Hungerford Dr 
Rockville, Maryland 20850. 1-8! 
748-6216. 


FREE help for inventors! No 
protection forms and information 
ated Inventors Foundation. 1-800-525-58 


PATENT IT ECONOMICALLY! F 
details. Licensed since 1958. Rainer Ass 
ites, 2008 Fondulac, Richmond, VA 232: 


at 


IVENTORS BEWARE of market 
rip-offs! $2.50 for full report. Martin, ] 
2353, LaHabra, CA 90632-2353. 


REGISTERED PATENT AGENT HL 
DREDS OF PATENTS ISSU 
i iion $1 


PATENT хоса INVENTION. V 
Videotape explains entire process. Save 
torney’s fees. =A $24.95. PATENTGUI 
Р.О. Box 55, Wheatridge, CO 80034. 


MARKETING-DEVELOPMENT! Y 
Inventions Marketed, Developed by Pro 
sional Engineer former U.S. PATE 
OFFICE EXAMINER & MANUF. 
TURERS E Н E. 
INVENTION PROTECTION 
CATES. Suite 3815 PS Woolworth Build 
New York, NY 10277. 


INVENTORS! Can you patent and pr 
from your idea? Call or write for y 
free information package. Over a dec 
of service. AMERICAN INVENTO 
CORPORATION 82 Broad Street, D 
PS. Westfield, Massachusetts, 010 
Perm 8-5656. In Canada call (4 


INVENTION Books Patent It Your 
1.95 Postpaid, List Of Invention Ti 
00. Your Idea, 6 Allen Lebanon, | 
166 1-800-SAY-IDEA. 


TO PATENT OR NOT TO PATI 
What the patent attorney and mark 
WON'T TELL YOU from the viewpoint. 
maverick patent attorney to receive bool 
with confidentiality agreement and pat 
checklist send check or moneyorder | 
Lu 95 to: SCHAPPERT, Р.О. Box 1366, Fy 

lale, СА 


FROM CONCEPT T 
Financial Reality is DO. 


man 


Step By Step “PRODUCT PLANNER, 
RESOURCE GUIDE” $300: A & A, 
Box 2263, Eugene Oregon 97402. 


CB RADIOS 


POLICE—FIRE SCANNER: 
MARINE 2-WAY, ANTENNA! 
BOX 19224PS, DENVER, CO 8021 


EDUCATION & INSTRUCTIO, 


UNIVERSITY DEGREES With| 
Classes! Accredited Bachelor's, Mast 
Doctorates. Free Revealing Facts! Thor 
PS5, Box 470886, Tulsa, OK 74147. 


'UNIVERSITY DEGREES MIT 


PS, BENICIA, CA 94510. 


PARALEGAL GRADED етар 
LUM. Approved in-depth training b 
spondence. BLACKSTONE SCHOOL 
LAW: 100 years of legal EA wi 
free catalog РО Box 790906, 

las, TX 75379. 


HIGH SCHOOL at home, dipli 
awarded. Low monthly payments. 
classes, information free. Phone 
1-800-228-5600, or write: American Sch 
Dept. 4347, 850 E. 58th St., Chicago] 
60637. 


PATENT AND DEVELOP Your Inven- 
tion. Registered Patent Agent and Licensed 
Professional Engineer. Send for FREE PAT- 
ENT INFORMATION Every Inventor 
Should Have. Richard L. Miller, 12 Parkside 
Drive, Suite-N, Dix Hills, NY 11746. (516) 
499-4343. 


INVENTORS! Confused? Need Help? 
Call IMPAC for free information package. In 
US/Canada 1-800-225-5800. 


WORLD WIDE COLLEGE OF 
TIONEERING, INC. Since 1933. 
Soon, Free Catalog COL. Gordon Е. 
Box 949, Dept. 3 Mason City, IA 50401. 
423.5242. 


BE A RECORDING ENGINEER: 
at home for High Paying—Exciting 
FREE Information AUDIO INSTI 
2174 Union St. Suite 22M San Fran 

. CA94123 


138 | POPULARSCIENCE MAY 1990 


EDUCATION (Cont) 


PARAPSYCHOLOGY Course. Diploma. 
niversal Esoteric (Dept. PS), Box 592191, 
LA 33159. 


BECOME A PARALEGAL. Work with 
ttorneys. Lawyer instructed home study. 
merical fines! paralegal program. Free 
talogue. 800-223-4542 Dept. 


FREE COLLEGE TAPE External De- 
‘ees Business/Public Administration LAW 
raduate—Undergraduate Financial Aid. 
00) 759-0005 LASALLE UNIVERSITY, 


andeville, LA 70470-4000. 


FULLY APPROVED UNIVERSITY 
EGREES! Economical home study for 
achelor’s, Masters, Ph.D., fully approved 
т California State Department of Educa- 
эп. Prestigious faculty counsels for inde- 

riencé credits 


mdent study and life ех 
000 enrolled students, 4t 


ty, Department 2R55, 1415 Third Street, 
in Rafael, CA 94901. Toll Free: (800) 
17-0119; California: (800) 552-5522, or 
15) 459-1650. 


XCELLENT PAY! BECOME A COM- 
'TER Programmer. There is a severe 


rtage of | immers! How to Get Start- 
| Guide, $6, Horizon, PO Box 24238, San 
lego, СА 92124. 


WORLD SPELLINGBEE CHAMPION 
veals memory secret. Stop misspellin 

lur money back! FREE Details: FA 

176 Castletown Way, Alexandria, VA 
1310. 

| SES | GRRE PTET À 
| EMPLOYMENT INFORMATION 


JOME assembly. Electronics, Automo- 
е, crafts, typing, sewing. Apply Now! 
281-8111. 


EASY Work! Excellent Pay! Assemble 
‘oducts At Home. Call 504-641-8003 Ext. 
68. 


GOVERNMENT JOBS $16,040— 
9,230/yr. Now Hiring. Call (1) 
(gen! Ext. R-20025 for current fed- 

list. 


VERSEAS ... $30,000 - $75,000 + 
e Report! Employment, Box 19760-FE, 
lianapolis, IN 46219. 


FINANCIAL 


EBTS? BILLS? BAD CREDIT? No 
lem! We'll help now. Applications ac- 
ted $500-850,000. Not a lean ‘company. 
арр: TCAC, Dept. PS. 400 Century 
irk South #117, Бїт Һат, Alabama 
|226 or call (205) 979- 1400. 


г your battered credit 
FP Publishers PS101, 
Maple Grove, MN 


IONEY MATTERS Send for “Laws to 
ancial Independence”, $12.50, Thomas 
vy, 1500 St., Matthews Rd., Chester 
rings, PA 19435. 


DO-IT-YOURSELF 


IURVEILLANCE / 
ILLANCE devices, investigative aids, 


COUNTERSUR- 


armoring, ete. catalog, $3.00. DSP, Box 
5-PS, londo Beach, CA 90278. 


ILECTRONIC KITS! Tracking Trans- 
ters! Voire Disguisers! FM Bugs! Phone 
vices! Detectors! More! Catalog $2.00: 

IDI ELECTRONICS, Box 25647, Tempe 

85285-564" 


f. Catalog $5.00 (Refundable). PROTEC- 
= Box 520294, Salt Lake City, UT 


iRROWHEAD Making. VHS $29.95 SH 
50. Commons, Box 5012-PS, Central 
int, OR 97502. 


ETECTION—Surveillance, Debug- 
lans, Kits, Assembled Devices. Latest 
[h Tech ‘catalog $5. Detection Systems, 
БЕ Thomas, #16-864A, Phoenix, Arizo- 


270 CATALOGS DIRECTORY guide. 
for anything! $5.95: Catalogs, Box 
(07AB, Jackson, MS 39236. 


ILECTROPLATING textbook. Electro- 
te metallics/nonmetallics. $14.95. De- 
15 free. Tropic. X95E, Palm Bay, FL 
06-0095. 


QUARTZ CLOCK MOVEMENTS and 
supplies! Low Prices! Yankee Ingenuity, Box 
35, Altus, OK 73522. 


TEACH YOURSELF to READ with a 
VIDEO! Toll free 1-800-359-RUSH. 


MICRO FM TRANSMITTERS, books on 
building wireless and remote listening de- 
vices, night vision equipment. Catalog 
$2.00, EPSILON C x 291513, Los 
Angeles, CA 90029. 


200 SUPPRESSED/DORMANT IN- 
VENTIONS! RARE INFORMATION 
DATABASE CATALOG! $2. REXCO, Box 
19250, Jean NV 89019. 


CONVERTIBLE dome, pool light, bro- 
chure $1.00. pools, Bridge Stn, Box 543, 
Niagara Falls, NY 14305. 


BURGLARY ALARMS. How to guide on 
installation of home security systems. Step 
by step instructions on materials, tools 
needed and installation for the novice or 
expert. Prepared by licensed alarm contrac- 
tor, EMIT Security Systems, 5863 Cliffside, 

у, MI 48098. $4.95 plus $1.00 postage. 


SOLAR POOL HEATING SYSTEMS! 
Direct from manufacturer. Install it your- 
self! Call 1-800-227-7657 Ext. 100. 


BUGGED? WIRETAPPED? Find out 
fast! Countermeasures equipment catalog 
$1.00. Capri, Box 5895, Bayfield, CO 81122. 


$500.00 FROM ONE SACK CEMENT! 
Free picture proof. BRINCO, Box 1092-PS, 
Hesperia, CA 92345. 


LEARN To Write Newsletters. Make 
Money writing and publishing your own 
newsletters. Send $1.00 to: Demanins 
Publications, 3855 Langelier Dept. 11A, 
Montreal, Quebec НІМ 126. 


NEVER wash your car, restore your deck, 
$3.00 each, $5.00 for both. РО Box 744, 
Bethel, CT 06801 


GAS LEAK DETECTOR for Home, Boat, 
RV. Complete electronic kit. $37.50. 
NEODYM, #207-1540 Mariners Walk, 
Vancouver, B.C. Canada У6Ј4Х9. 


SAVE HUNDREDS!!! Build your own 

ра capable speakers for peanuts. Incred- 

ble sound. Complete plans, only $9.95 
SAVE EVEN MORE Do your own routine 
VCR cleaning and service. Information 
packed booklet, only $6.95. GENPRO 
INTERNATIONAL, 11646 Laurier, Dept. 
D307, Montreal, (QC) Canada НІС 4A7. 


STORAGE SHED - Prints, Instructions, 
Material List, Everything, Send $9.95 + 
$150 Р+Н. Z- B INNOVATIONS, POB 
2745, Binghamton, NY 13902. 


IRVEILLANCE — COUNTERSUR- 
VEILLANCE EQUIPMENT CATALOG 
$5.00. Eavesdropping Detection Equip, 
ЕЗУ P.O. Box 1087, Williamsville, 


AMAZING POE HACKSAW you 
can build from junk parts $12.50. For plans 
send money order. Thomas Ri Enter- 
prises, RR #2, Box 856, Wate rm 

087. 


LASER LIGHT SHOW. Simple, inexpen- 
sive project. Manual $5.95. Lasers Edge, 
2828 Cochran #350, Simi, CA 93065. 


UNIQUE TELEPHONE ACTIVATED 
STEREO SILENCING DEVICE. Plans 
$6.00. Cookus, 1120 West 2nd, Hastings, NE 
68901. 


YOUR PROJECTS using Inexpensive 
Conduit begin with EMT MANDBOOK. 
Engineering Data, Forming Techniques. 
$9.95. JRD, Box 170036, Arlington, TX 
76003-0036. 


TELEPHONE LISTENING DEVICE 


Recor telephone conversations in your oie or 


Super Powerful FM TRANSMITTER 
Many trees more powerulthanothestransmaiers 

Transmis upto % mie o any FM race -Easy fo 
Assemble Kt - up ю SV banery (not nci) 

For сизо ol Transmfters. Voce Scrambers and 

ofer specaty tems. enccse 32 00 0 US! Corp 


Sat 407-725-1000 or мма $19.85 » $1.00 
shipping per item to: USI Corp... 
PS 2062 Mascume, FL 0902 60050. 


PICKS UPA A. 50FEET AWAY 
model 


unit on top of a 9V battery and you can hear 
every sound in an entire house up to 1 mile. 
away! Use with any FM radio. Tunes to any 
frequency from 70mhz— 130mhz. Easy to as- 
semble kit includes all parts and instructions, 
Only $29.99 tax inci. 
Call or send MO, VISA, MC for immediate de- 
livery. Include $1.50 S&H. FREE SHIPPING 
оп orders of 2 or more. All orders shipped by 
U.S. Mail. COD add $4.00. Personal checks 
allow 21 days. 
DECO INDUSTRIES 
BOX 607 
BEDFORD HILLS, NY 10507 
x 914-232-3878. 


NEW HE NE 
LASER TUBES $35 


Dealer Inquiries Invited. 
Free Catalog ! 


MEREDITH INSTRUMENTS 
(6403 N. 59th Ave. « Glendale, AZ 85301 * (602) 994-9387 
"The Source for Laser Surplus” 


DON'T THROW AWAY THAT USED 
COPIER OR PRINTER CARTRIDGE! 
Do it yourself REFILL IT conan 
t's easy SAVE OVER 75% 


CARTRIDGE 
CRECYCLERS Эа [canon SORER] 


MORACK $19.95 
INCORPORATED Dro читип LASER PRINTERS 


$29.95 


AMAZING 


SCIENTIFIC & ELECTRONIC 
PRODUCTS 


FAX 008) 5384203 


E 
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3 
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'BLS18-100,000 WATT BLASTER DEFENSE WAND... $89.50 

EASY ORDERING PROCEDURE-TOLL FREE 1-800-221-1705 
OR 24 HAS ON 1808-8734 

уза мс. CHECK, MO NUS 


FUNDS. INCLUDE 10% 
SHIPPING. ORDERS $100.00 & UP ONLY ADD $10.00 
CATALOG $1.00 OR FREE WITH ORDER. 


INFORMATION UNLIMITED 
P.O. ВОХ 716, DEPT. PS8 AMHERST. NH 03031 


51,000 CATALOGS listed. Sources For 
Anything! $5.95 Catalogs. Box 92452X, At- 
lanta, GÀ 30314. 


START YOUR OWN SHOP 


T in USA. How ta eam while you 
“лш lear. How to set up your shop. 
ЖЕТИ restait, 544.00 (0.5. Canadian 
52.00. Visa Okay. Ите for details. 
Peter Horsley Publications 


115 Rivérbirch Cres. SE Calgary AB., Canada T2C 3M1 


SURVEILLANCE 
TELEPHONE 


This is a normal functioning 
telephone! EXCEPT it has a 

Secret built in monitor 

Only YOU can call and monitor ай conversations, using 
a secret code, and never be detected! Range Unlimited 
$175.00 — 6 month Warranty — Phone Tap Catalog $3.00 

LISTEN ELECTRONICS, 603 Eigin, Muskogee, OK 74401 
65: 


Adá circuito your phone so when you call that phone and 
send special code - t doesnt ring yet allows you to ten 
in on room sounds while stil on the hook! You are not 
detected! Works normally al other times. Special part in- 
cluded with step by step instructions. Send $14.95 to: 
LASER BOUNCE, INC. 
2020 Pennsyivaria Av, NW Sto 802 
Washington, D.C. 20006 


ANTI FOG MIRROR. BUILD ONE 
PLANS $3.95. KIT $9.95. K.N.H. 
DEVELOPMENT, P.O. BOX 25484 
TEMPE, AZ 85285-5484. 


VIDEO GAME SYSTEM OWNERS 
Run your game system of your car van or RI 
battery. Please specify game system. Sen: 
$14.95 check or Money Order. Genes Т.У 
And Repair, Р.О. Box 17713, Salt Lake Cit; 
UT84117. 


HOME MADE SPARKLING WATER 

pis natural sodas. Flavors are limite 

уу your en Easy to build sys 

tem uses off the shelf parts. Send $19.95 fo 

pang recipes and literature to: H2OMI 
la^, 1226 Elm St., Denver, CO 80220. 


THREE PHA: CONVERTERS so sim 
ple you will be amazed! Complete plans an 
wiring diagram $11.00 to: ITS, Box 648 
Titusville, PA 16354-0648. 


EASY-BUILT 
GARAGE SYSTEM 
Use Our Unique 
Ў Building System To 
Build The Lowest 
[| 8 4} сози maintenance 
8 Free Garage Possible 
Send $11.95 For Complete Plans 
EMPIRE BUILDING SYSTEMS 
Rd #1 BOX 87 DENVER, РА. 17517 . 


BEER MEISTER: Home Bar Set-Up 
ou $5.00. POB. 7012 Citrus Heights, C/ 
1 


BUGGED? Tapped? Hi-Tech Electronics 
Surveillance! Debugging! Protection! Cata 
log - 1-800-232-8558. 


KEYLESS GARAGE ENTRY 15 Minute 
installation, works with all EO's excep! 
ге-75 Genie. Single Door $69.95, Double 
559.95 (3.50 P&H) Bwana Distributors, P.O 
Box 91318, San Diego, CA 92109. 


BUILD YOUR OWN HOME WITH 
CONCRETE BLOCKS YOU MAKE 
YOURSELF. Easy to build. Concrete Block 
«mold. How to plans $11.50 plus $2.50 shij 
pog Plans О. Вох 563 Charleston 


FIND Your own OIL and GAS Prospec 
and Get It Drilled. “How to Explore for ОП 
and GAS” Packed with solid information 
Send $35 to VF Company 1, P.O. Bo 
260296, Plano, TX 15026. 


SAVE HUNDREDS on air conditioning 
costs. Step by Step VHS instructions te 
maintaining your home а/с system. Senc 
$19.95 + $2.50 s/h to: LS Enterprises, Box 
8788, Redlands, CA 92375-1988. 


SAVE MONEY! Make Dozens of Usefu 
Items COST FREE! Fishing Equi Ting 
‘Toys, Gardening Aids; Made From 
You Throw Out Every Day. Amazing Book 
let! $6.00. Makaron, Box 19016, Las Vegas 
NV 89132. 
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DO IT YOURSELF (Con't) 


MOUNT your TV on a wall shelf, Send for 
plans, only $10.75: SCW РО. Box 381 Mus- 
еро, WI 53150 


FOR THE HOME 


WET/DAMP BASEMENT Proven meth- 
od used by contractors to stop water infiltra- 
tion. Materials available at hardware/home 
centers. Easy do it yourself plan and specs. 
$995. 95. ONST, Box 644, Holland, PA 


CLEANING CONCENTRATES 
USED BY PROFESSIONALS 


Put one in your own bucket ог spray bottle and use 
forall your household cleaning need 
Light-windows, mirrors, ete 


Galetka) и ү 
one able males up фо 2/2 allons 
Medium-floors, wall wal M esi Vois 
kage makes di 8 aio 
lundi fate & grime. 3 pl 


Aaa si SEIEN add tax Se 


NIM COMPANY, PO BOX 3084, PT PLEASANT, NJ 08742 


SWINGING SPINDLE CRADLE 
FULL SIZE PLANS 
Complete with photos and > 
easy to follow detailed 
I instructions. You can do it! 
or quick delivery send $9.95 
(US) check or money order only 


fayneco s P.O. Box 328. Old Bethpage, NY 11804 | 
"^ жаш шыш шыш шыш шыш эшш -— шыў 


GARDEN SUPPLIES & EQUIP. 


SOIL SETTLER: Quick, economical way 
to settle soil, $24.95. Used by professionals. 
Free information. Ortmann Greenhouses. 
Rt. 2, Box 221, Festus, MO 63028. 


GARDENING 


GREENHOUSES— Redwood Fiberglass 
Kits. Hobby/Commercial sizes. FREE Bro- 
chure. С ARCH GREENHOUSES, 
BOX 1564-PS MOBILE, AL. 36633. (1/800 
628-4974) 


WATER-PROOFING Basement Booklet 
Professional Ideas Send $5.00. Larry Hel- 
mes, 8754, Murphy Rd, Lyones, MI 48851. 


Super High Reflective Address Sign 
for your curb side mail box. 


[Cost 2 dollar per member оп sign, pius 1 dolar shipping 
Include choice of color with your check or money order 


Send To: MidressRlte 
РО Box 111143 
Aurora, CO B0042 


HOME CRAFTSMAN 


“GETTING STARTED WITH PVC 
PIPE FURNITURE.” CASUAL, Box 208-P, 
Tewksbury, MA 0187 


CLOCK movements, components, plans, 
xy. foil and art prints, door harp supplies, 
shaker pegs, touch tones, Bible clocks, vid- 
oy transfer art, stencils—over 1200 items! 
Wholesale catalog $3.00 (credited) Steebar, 
P.O. Box 463-S, Andover, NJ 07821-0463. 


MAKE WOODEN TOYS, whirligigs, 
door harps, dollhouses, clocks, music boxes, 
weather instruments, crafts, furniture with 
our plans, parts, kits, supplies—Catalog 
$1.00—(614) 484-4363—Cherry Tree Toys, 
Belmont, Ohio 43718-0369. 


NEW! BUILD AMAZING LIQUID PIS- 
TON ENGINE from pipe fittings. Easy 
Plans. Free information. ABCO, Box 306-S4, 
Seminary, MS 39479. 


BUILD THIS 


PLAYHOUSE 
A Child's Delight! 


Complete. 
easy plans & 
matenals list 
for this 6° x 8 
dreamhouse 


Only $9.50 


In CA add 60c 


Winters, CA 
95694 


НАМЕ FUN AND MAKE MONEY ТОО! 
Money Making Projects For Flea Markets 
Catalog of Wood Working Plans $3.00 (Cred- 
ited), Woodshop, 4565 Jules St, West Palm 
Beach, FL 33415. 


AMAZING PLANT grows hundreds of 
babies on leaves, $2.99 London, P.O. Box 
3852 Long Beach, CA 90803. 


GOOD EATING 


‚SOUTHERN Corn Whiskey. Recipe 
$3.50. Whitehead, P.O. Box 230952, Mont- 
gomet 1,3612: 


CAJUN COOKING: 25 Favorite Recipes, 
$5.00 Creole Favorites, Р.О. 210, Baker, LA 
70704-0210. 


SPANISH RICE recipes $2.00 Sase. Sun- 
shine Products Р.О. Box 2325 Sarasota, FL 
34230. 


GOVERNMENT SURPLUS 


DRUG RAID SEIZURES! Buy dirt 
cheap. Cars, houses, boats, computers, furni- 
ture, Free Details: Seizures: Box 4309-YG, 
West Covina, CA 91791. 


HAIR CARE 


MEN'S Hairpieces—Free Catalog! TLD., 
2415 Main #209-PS, Stratford, CT 06497. 


HOBBIES & COLLECTION 


MAGIC TRICKS/PUZZLES ETC. 


FREE Catalog. Tricks, Puzzles, Jokes. 
Winkler Wonders. Dept. PS5-90, Oakdale, 
CT 06370, 


FANTASTIC 
LEVITATION 


Amaze & Baffle Your Friends! 
EASY TO PERFORM ө $500 


DR. MAGIC 
Р.О. Box 291107, San Antonio, TX 78229 


25 AMAZING CARD TRICKS YOU 
CAN DO! only $6.95, ecd Makers, РО. 
Box 330215, Ft. Worth TX 76163. 


HEARING AIDS. 


HUGE SAVINGS. Eliminate dealer 
markup. Free Trial. Batteries wholesale. 
Terms Arranged. Lloyds-PSC, Rockford, IL 
61104. Call 1-800-323-1212 Toll Free. 


SUPER SAVINGS! Newest. Finest. All 
types. Buy DIRECT & save up to HALF! 
No salesmen. Sold by AIR MAIL on HOME 


MONEYSAVERS. 
Dept. P: 
Sebiveda Cal. 91343 


9530 Langdon Ave., 


I 
L 
J| TRIAL. FREE Catalog. Write: 
L| 
L| 


ENJOY HEARING 


Allin-he ear Hearing Aid! 
Nothing over, under or ind 
the ear. . . no cords, tubes or 
wires. Simple slip-in fit. Full 
mge volume control.: 45 di 
NO salesman will call. 
Order your free cat | Write 
Rhodes Hearing today! 


or call 24 hrs./ day 


1-800-453-4905 


RHODES HEARING 
Dept. 12E Brookport, IL 62910. 


HOME REPAIRS & REMODELING 


VINYL REPLACEMENT WINDOWS 
Introductory Video How to measure, order, 
install. $19.95. Allan Foster 11198 Caswell 
Street, Clevel 13042 


HOVERCRAFT 


HOVERCRAFT Plans, Parts, Catalog 
$1.00. Universal Hovercraft, Box 281, Cor- 
dova, IL 61242. 


BARTLETT FLYING SAUCER 
ULTRA-LIGHT Hovercraft Featured In Doc- 
umentary Film, “Force Beyond" Powered By 


Ordinary Lawn Mower Engine. Complete 
Plans, Supply Sources and Photo Review 
$10.00 (24 Hour Return), Send To: Herb 


Bartlett, Р.О. Box 156-S, Silverdale, WA 


HOVERCRAFT Plans, 3 to 160 H 
mation $5.00 (refundable). Sevtec, 
Monroe, WA 98272 


Infor- 
x 


LOANS BY MAIL 


CASH 24-48 Hours! Fast Approval! / 
types of loans, Car, Home, Business, Hc 
days. PFS, 210 Fifth Ave., Dept. 1102, N 
NY 10010. 


BORROW $50,000 “FAST”. Any 
Guaranteed. ш Box 561359 PS, hi 
lotte, NC 28: 


IMMEDIATE Loans to deserving 
uals refused elsewhere. Many plans pe 
ed. Try us! Associates P3, Box 9008, Ва 
win, NY 11510-9008. 


BORROW BY MAIL Get $500-$75,0 
Quickly, Nearly everyone qualifies! Re Requ 
EDO MJS Industry, Box 
Bronx, NY 10461-0531. 


BORROW any amount! Get Vis 
MasterCard! Instant reply! Sunrise, Box 4 
P Bethpage, NY 11714-0042/516) 349-16: 


BORROW $500-$40,000! *Overnigl 
On Signature. Keep Indefinitely! Acti 
Box 5499-Y, Diamond Bar, CA 91765. 


QUICK Loans, Credit Cards Issued N 
tionwide! Guaranteed! Empire, 1800 
Robertson #93: Los les, CA 9003 

BORROW $60,000 “Overnight”. Any p 
[omm arua ! Free details! Wri 

m x 1593-SP, Safety Harbor, | 


VISA MASTERCARD! Despite Pi 
Credit карен Api pply To ‘oll-Fre 
1-800-888-8851, Extension Issuer N 
Era Bank, Somerset, № 


ewe 
ture" Any 97% Eligible! 
UC Хачо; Вох 7627-К, Іо 


FREE MONEY! $300,000,000 GIV 
AWAY. Grants. Never repay. Details $1. 
Jakla, Box 3066-PS50, Seminole, FL 3464 


BORROW $500-$100,000! “Immediate 
On signature. KEEP FOREVER! Cre 
(2K), Box 1621, Spring, TX 77383. 


ARAB BUSINESSMEN have rM 

buy invest. Top finders fees paid, I 

are Box Vua Newport Beach, ( 
71417: 


CASH HOTLINE $500 - $100, 
Signature. “Overnight” 98% БЕЛ E 
Approval! (713-621-9204) 


DEAN DRIVE TYPE VER 
PULSION SYSTEM - Analysis - 
Theory $10.00. -KRON, 32 W Апарати, 
Suite 316, Santa Barbara, CA 93101, Visa, 
MC, Amex # and Exp. Date. 


HYPNOTISM 


motism. Sleep Learninj 
; Box 487, Anaheim, СА 


FREE H; 
lication. DI 


BANK ROBBERY? (Almost!) Borr 
$20,000; pay interest only. Cancel debts, 
cret loopholes revealed. Discovers-2: 
11160 Viers Mill L-15, Wheaton, MD 2090 


CASH GRANTS AVAILABLE fr: 
foundations! Never Repay! 401 soure 
applications instructions— $3.0 
Вама, Box 19107-FE, Washington 


FREE Hypnotism, Self-Hypnosis, Sleep 
Learning Catalog! Drawer P8400, Ruidoso, 
NM 88345. 


INVENTIONS WANTED 


A NEW IDEA? Call National Idea Center 
of Washington free info— 
1-800-247-6600 Ext. 117. Come see The In- 
vention Store!! 


IDEAS, Inventions, new products wanted! 
Presentation to industry/exhibition at na- 
tional innovation exposition. 1:800.288- 
IDEA. ISC. ty, Pittsburgh, PA 


15222. 


INVENTORS Record Book Send $12.00 
KLE P.O. Box 44355 Columbus, Ohio 


JEWELRY 
CLOSEOUT Jewelry. 55¢ dozen (Catalog 
.25¢). Roussels, 107-1635 Dow, Arlington, 
MA 02174-7199. 
JOKES & NOVELTIES 


FREE Catalog! Things 
isted! 1600 Novelties, Jol 


uu never knew ex- 
es, Science, Hob- 


bies, Surprises. Johnson-Smith, F-03, Bra- 
denton, FL 34206-5500. 
HELP WANTED 


EARN MONEY Reading books! $30,000/ 
yr income potential. Details, (1) 805- 
687-6000 Ext. Y-20025. 


EARN Up To $339.00 Per Week Assem- 
bling Our Products At Home. Amazing 
corded Message Reveals Details. Call Today, 
(216) 348-3105. 


Ld 


$100,000 line credit without investij 
tion! Private Swiss bank account! Other 


nancial benefits! Free valuable rej 
МАСС PS-5 Box 5399, Torrance, CA 90x 
MAILING LISTS. 


NEW NAMES DAILY! IMMEDIA 
SHIPMENT! Guaranteed Opportuni 
Seekers. Adhesive labels. 200 
1,000/$18; 2,000/$29; 5,000/$59 QUAI 


LISTS, Box 1305-CW, Seaford, NY po 
VISA/MC/COD. 800-356-6392. 


FIRST ORDER “TRIPLED FREI 
Opportunity seekers! Computeriz 
esive labels. 200/$8; 500/$ 
1,000/$25; 2,000/$39; 5 ,000/$. 
10,000/$139. LIST-MASTERS, Box 7! 
WK, Wantagh, NY 11793. Visa/MC/C! 
call 800-356-8664. 


NEW ACTIVE NAMES! 
MIXED STATES! IMMEDIATE SHI 
MENT! Adhesive Labels — Hot Line 
tunity Seekers, 200/$10.00; 500/$1. 
1000/$25.00. Others. Advon Drawer 
Shelley, ID 83274, Visa/MC/Am 
1-800-992-3866. 


Ty 
$5.00. SASE. REP LISTS, Box 50405, 
UT 84605. 


FREE MAILING LIST $2.00 Handli 
Fee, Marco, Box 2270, West Paterson, 
07424. 


MISCELLANEOUS 
LEARN IBM Assembly Lan, 


Book $18. Zipfast, Box 12238, 
KY 40581- Es 


age 
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MISCELLANEOUS (Con't) 


3OLD, Silver, Platinum containing scrap 
M . Free quotes & samples evalua- 
n. Р! ID: 1-800-932-: 1010. Box 191, 
rwood, MA 02062. 


“LANS For SOLAR TRACKING 
mtable $12.00. Michael Rubenstein, Р.О. 
€ 1174, Wainscott NY 11975. 


)UTBOARD HYDROFOIL From Scrap 
ess than an hour. Send $5.00 to: Plans, Rt. 
3ox 134A, Baldwin, KS 66006 WORKS 
ШАТ! 


"ISH CULTIVATION using recirculat- 
stem—Introduetory Booklet $10.00. 
t Box 31241, Independence, OH 44131. 


000 PLUS MONTHLY COMPLET- 
G MIP REFUND POLICIES (303) 
2 RECORDED MESSAGE. 


AMAZING BOOKLET tells how to 
МЕ HUNDREDS on utility bills. Pays 
ik FIVE FOLD first month. $8.00. Davis 
рее, Box 2513, South Bend, IN 


"d GAM HAMMER 
SCREWDRIVER COMBO-TOOL 

Paci wel wih 
wa brew шше 
fepe forse sal jote ie 
alone, ee er i 
fre al amang baby 
Argos мока e e 


id. J&M Ente 
inue, Bensenville, IL 60106. 


IWAN PATENT AND TRADEMARK 
ISTRATION Lowcharges. Alfred & 
n, Р.О. Box 82-144, Taipe, Taiwan. 


|AZING MAINE WEATHERSTICK. 
tic Weather Predictor. Guaranteed 
. World, 134 Garden Circle, Au- 
„ Maine 04210. 
JADIO Controlled Airplanes and Boats 
alog $2.00. Aeromarine, Box 282, 
ton, TN 38382. 


Traps Capture, squirrels, animals 


irmed traps - $45.00 
11, Simpsonville, K' 


JOW TO FIND GOLD, No Gimmicks, 
n Geological Info, Send $5.00. DRK, 
352. Victoria Harbour, Ont. Can LOK 


us shipping. P.O. 
40061. S 


YING  TROUBLE-FREE USED 
IRS. Guideline Booklet $5.00. Smiths, 30 
bardy, St. Catharines, Canada, L2M 


RTABLE A/C UNIT! EASY TO FOL- 
PLANS. COOL TENTS, BOATS, 
INEXPENSIVE MATERIALS. 

AN "A" ON THIS PROJECT. 

95 TO: JAM, BOX 61403, 
ENIX, ARIZONA 85082-1403. 


AFT YOUR OWN WILL and save 
“The Wage Earner's Guide to Drafting а 
|” written by a practicing attorney pro- 
bs over 50 pp. of instructions and forms. 

.95. On computer diskette, $17.95. 

nar Publishing, Box 211007, Salt Lake 


INEON 15 HOTS Become Financially 
pendent Start Your Own Business How 
t Up Your Shop Where To Buy Whole- 
Materials & Supplies Earning Limited 
By Your Abilities Start Your Future 
CC Or MO For $19.95 To: S; 
rch, 6522 Highway 544, Myrtle Beach, 


INVESTIGATORS REQUIRED 

tion package send $2.00. Project 

Book International, 2424 Woodward 

|, Suite 36A, Burlington, Ontario Cana- 
ЛЕ 4ЕЗ. 


GENERATOR FLASHLIGHT 


Send foc: SIMPLY, NICOLE'S 
4 W. Palisade Ave. Suite 270 
Englewood, N.J. 07631 


MONEY MAKING OPPORTUNITIES 


BUMPERSTICKER PRINTER. Cheaj 
simple, portable. Free details, Bumper, P 
Box 22791 (LLD), Tampa, FL. 


EASY Work! Excellent Pay! Assemble 
Products At Home. Call 504-649-0670 Ext. 
6517. 


MONEY MAKING OPPORTUNITIES 
Earn extra income at home. Send $8.95 for a 
17 page booklet to: Gibbs, PO. Box 525, 
Muscoda, WI 53573. 


EARN EXCELLENT INCOME per week 
Amazing Recorded Message Reveals De- 
tails. Call "Today 314-772-2425 or SASE to: 
D.E., 3415 Connecticut, St. Louis, MO 
63118. 


BIG First Day Profits - Security Products - 
Gemtec, 309 Los’ Pinos Way, San Jose, CA 
95119 


OF INTEREST TO ALL 


BE PROSPEROUS AND SERENE. 
Sud the religion of the mother. Box 1502-P, 
тт, NC 28560. 


MESSIAH PROMISED LIFE TO THE 
OVERCOMER. Send for your free copy of 
“The Psychology of Purity & Chastity” to: 
Schizoj ophreniee International, P.O. Box 
50456, Ft. Worth, TX 76105 


TOTAL ORGANIZATION GUARAN- 
TEED! $4.00. THE GAME, Box 800, Edgar- 
town, МА 0253: 


HOW To Accomplish Anything You Want 
In Life. Powerful book to help change your 
life. Guaranteed. Only $10. Steven Am- 
mons, Dept. 115, 1315 Ridgeway, Suite 104, 
Memphis, TN 38119. 


MUSEUM - quality Multi-color Holo- 
ph, 3-D Camera Portrait-stamps for sale. 
pee nt wanted. ImageArts, (404) 962-0977. 


INCORPORATE. Corporation, Partner- 
ship, Will & Contract Forms. $12.95 + $3.00 
s/h. Visa/MC. LegalForms, РОВ 1003, 
Orem, UT 84059-1003. 


BMW, PORSCHE, CAD- 

$99/mo. No Auctions or 

info. CARS, Box 586, 
licott City, MD 21043. 


KITES 


-KITES 


FREE COLOR CATALOG 

Choose from over 100 kites. 

Many unusual & innovative designs. 
| Can or write for your catalog today! Mg 


[| Into The Wind • (303) 449-5356 [| 
0.400 0 Peart St. Boulder, CO 80302 y 
k = = = = == == [m [m M 


OLD GOLD/JEWELRY/WANTED 
TAKE NO CHANCES, Deal with oldest, 


MERCEDES, 
ILLAC, etc. Onl 
ra roperty 


most reliable firm in old gold business. Es- 
tablished 1934. We buy Gold, Silver, Plat- 
inum, Diamonds. Hi, ‘ash. Free infor- 


PATCHES/DECALS/BADGES 
GUARANTEED Lowest Emblem Prices! 
Pins, Decals. Free Catalog/Quotes. Stadri, 
61R Jane, NY 10014. (212) 929-2293. 


PERSONAL 


(24 HOURS). 
PLANS, BLUEPRINTS 


MAKE YOUR OWN RETURNING 
BOOMERANGS: For Plans send $5.00. 
MJB PUBLISHING, P.O. Box 2755, Bay- 


town, TX 77522-2755. 


t Plans send $5.00 To: 
7, Arlington, VA 22210. 


WANT A GARDEN? LIMITED SPACE 
OR SUN? 32' planting rows. Revolves for 
sun. Central watering, Great for terrace, 

or yard. Send $5.00 for detailed plans: 
EUN SPOT GARDENS, РО. Box 07, 
Grove, NJ 07009. 


—— DRIVING SIMULATOR 

Steer and Gas, you Build, Plans 
$10.00 Te Stall Tool ard баш. PO Bor 
410, Lewisberry, PA 17339-0410. 


"WATER Bunk Bed. $9.95 Write: APC, 160 
Melrose Dr., Safety Harbor, FL 34695. 


PLASTICS 


CASTOLITE Liquid Plastics. Crystal 
clear, colors. For casting, embedding, coat- 


ing, fiberglassi ing and reproduc- 

ing with our Mold Making Supplies. Catalog 

= 00. CASTOLITE, ‘Dept. 90E/PS, Box 
"Woodstock, IL 60098. 


BALLISTIC 
Plans, P.O. Box 1! 


REAL ESTATE 


ILD YOUR DREAM IN COLORA- 
ро" Build your cabin from your own trees 
Create a pond from Crystal Clear Water. 
Harness Solar Energy from over 300 days of 
unclouded sky. 35 Acres from $19,900. 
Down Easy ‘Terms. Free Brochure Call To- 
day 1-800-383-0583. Patten Land of Col- 
orado Corp. 


CALIFORNIA. Acreage. Lots. $40 down. 
$40 monthly. 4602 Ethel Ave., Sherman 
Oaks, CA 91423. 


MONTANA LAND BARGAINS: 20 Acre 
mountain parcels starting at $12,900. Call 
NOW for FREE information. 1-800-252- 
LAND. Yellowstone Basin Properties. 


NORTHERN IDAHO. 5-10-20 ACRE: 
Beautiful Northwest forest and lake coun- 
try. Huntinj ng, fis fishing, recreation, retire- 
ment. Hundreds of parcels. Easy terms. 
FREE brochure. NATIONAL ASSOCI- 
ATED PROPERTIES, 1111-PC Sherman, 
Coeur d'Alene, ID 83814. (208) 664-8161. 


GOVERNMENT HOMES from $1 (U re- 


pair). Delinquent tax property. Reposses- 
sions. Call 5-687600 Ext. GH-20025 for 
current repo list. 


MONTANA 


Trees, Creeks and Wildlife, 20 QUALITY acres 
(and up). close to Yellowstone Park, starting at 
$7,450. Easy Owner Financing. Guaranteed Ac- 
cess. Warranty Deed, Insured Title. Free Brochure 


Rocky Mountain Timberlands 


jerty Lane @ Dept. PS. P.O. Box 1153 
153 e (406) 586-8088 


1-800-735-6484 


II Toll Free: 


IEPOSSESSED homes from Govt from 
$1.00 plus repairsitaxes. Nationwide! Also 
tax properties. 216-453-3000, Est. H8232. 


RADIO, TELEVISION 


SECRET Scanner Frequencies: Federal, 
Police, etc. Free Catalog! CRB, Box 56PS, 
Commack, NY 11725. 


IMPROVE RECEPTION! Scanners FM, 
TV, Shortwave Free Information. Electron 
Processing, P.O. Box 68, Cedar MI 49621 
(616) 228-7020. 


MUSICAL INSTRUMENTS 


INTERNATIONAL VIOLIN COMPA- 
NY, tonewood, tools, varnishes, parts, acces- 
sories, strings, cases, instruments, bows. Vi- 
olin, quitar ar Kits, Catalog $1.00. Dept, PS, 
4026 W. Belvedere Ave., Baltimore, MD 

1215. 


SATELLITE TV 


Major Brands. 


FREE Catalog 36 
ls -Since 1977. (800) 


Nobody under 
222-9064. 


VIDEOCIPHER Decoders, Catalog $4.00. 
Sk; -PS, 238 Davenport, Toronto, Can- 
Por 1J6. = 


SATELLITE TELEVISION DE- 
SCRAMBLERS Complete Detailed Plans 
For Home Construction By Anyone. $5.00. 
Jansen Electronics, PO. Box 25161, Seattle, 
WA 98125 


EASY Repair Manual, Personal Help. 
$9.95 Plus $1.00 Shipping. Minilab, Em- 
poria, KS 66801-9723. MC/Visa 
1-316-342-9147. 


y 800-334- 6455 
M SKYVISION INC." 
2026 COLLEGE 


SCIENCE & CHEMISTRY 


225 PAGES! 1988 Glassware, chemicals, 
equipment, books, experiments, DINO- 
and charts! Most comprehensive cat- 

log offered by anyone in this column. Es- 
tablished 1970. $3.00(05) REFUNDABLE 
Analytical Scientific, 11049 Bandera San 
Antonio, TX 78250. (512) 684-7373 VISA. 


“EXPERIMENTERS” LABORATORY 
CHEMICALS - GLASSWARE. Catalogue 
$1.50. established 1953 Hagenow Laborato- 
ries. 1302 Washington, Manitowoc, Wiscon- 
віп 54220. 


FOX Scientific Laboratory Supplies And 
Chemicals. $2.00. 4571 S Westmoreland, 
Dallas, TX 75237. 


CHEMICAL MAGIC Amaze your friends 
with this exciting book. $8.95. Athleta 
Press, P.O. Box 178, Gaithersburg, MD 
20877-0178. 


1990 CATALOG, 200 pages. Chemistry, 
Biology, Physical & Earth Science, Nature, 
Dinosaurs and much more. Beginner to pro- 
fessional. $2.00. Merrell Scientific, 1665 
Buffalo Rd., Rochester, NY 14624. 


"ROCK" METHAMPHETAMINE REC- 
IPE. For Five Pounds. Proven, Reliable. In- 
cludes Chemical Names, Formulas, Times, 
Amounts, Temperatures and Techniques, 
For Info Only. 895 Allen Research, Box 
4513, Covina, CA 91723. 


VIDEO EQUIPMENT 


MICROWAVE TV RECEIVERS 
1.9 to 2.7 GHz 


System -57795 
95 


Eo 
Roa) Sym kun 
50H Ud бото Yap uo 


VISA/MC/COD 


RENTAL MOVIE STABILIZER. 
Connect between VCRs or to monitor. 
$69.95. 1-800-367-7909. 


TOOLS & MACHINERY 


; 2 LATHES 
"STARTING AT $320 
>. 
1. 


¡Mills Metals >! 


CAMPBELL TOOLS COMPANY 


2100P Selma Road, Springfield, Ohio 45505 


“SHARPENERS REPORT” Monthly 
Newsletter. Tips- Sources Used Equip- 
ment. FREE Brochure. SKOG Compan: pany, 
Dept, PS5, PO 22559, Minneapolis, М! 


LATHES — MILLING MACHINES 
MACHINE SHOP SUPPLIES — TOOLS 


Catalog $1.00 
P.O. BOX 536-PS, HURRICANE, WV 25526 ө (304) 562-3538 
Unimat e Compact e Maximat © Myford © Sherline ө Atlas ® Jet 
Toll Free Number For Orders 


SMALL FOUNDRY Furnace Supplies. 
Free Literature. Pyramid Products, Dej M 
3736 South 7th Avenue, Phoenix, AZ 
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TOOLS & MACH (Сото 
BOLTS, SCREWS, TOOLS, WHOLE- 
SALE, DIRECT. Guaranteed. Catalog 
$1.00 (refundable). Camelot, Dept. 33, Box 
65, Bristol, Wisconsin 53104. 


4"METAL Cutting Lathe $114.25., Taig, 
15048 Proctor, Industry, CA 91746. 


SONGWRITERS 
SONGS WANTED. Free 


Publishing/Promotions. DONT Music, 
Box 7438-PS, Sarasota, FL 33578. 


VIDEO TAPES & BOOKS 


NATURIST Videos, $2.00, Sase. PS, Box 
9296, Newark, DE 19714-9296. 


SPECIAL SERVICES 
INFORMATION On Anything. Ferguson 
Research 


Specialists. 60-15 Wotdside, Ave- Ave- 
nue, Woodside, NY 11377. 


STAMP COLLECTING 


FREE U.S. Mint Set. 
Buren. Box 4867, Santa 


App pres 


DISCOUNT Stamps, 
Free List. IVA, Box 197-1 
93232. 


juest Countries, 
, Hanford, CA 


50 DIFFERENT Old U.S. Between 1861 
and 1939. $1.00. Rousch, Box 3734, Mans- 
field, OH 4490" 


Mint Sets, 25. 
curet. РОВ1 pics: P, Lake Placid, Florida 


— Stamp Approvals. Regardless 
EC, Kloster, 4164 52nd St. бал Di- 


C 
ego, CK 92105. 

FREE! Big Catalog—New editi aed 
«зала ol bargains on Worldwi stamj 


packets, albums, and accessories. F! 

When requesting stamps on approval. Buy 
what you like. Return balance. Jamestown 
Stamp Company, Dept ESOPS, Jamestown, 


FREE! Gold Silver Stamps Approval: 
E 21127 Fleetwood, Harper Woods, MI 


FREE Worldwide Packet. Penny Approv- 
ee Froehlich, Box 177DB, Pine River, WI 


TOBACCO, PIPES & CIGARS 


TOBACCO! Chewing—Smoking Sam- 
pler. Write, Fred Stocker Inc., Dresden, Ten- 
nessee 38225. 


TREASURE FINDERS! 

METAL DETECTORS 

Old Coins, Jı Gold 
Naw мее Revolutionary Deve. Free 
Catalog. Gardiner Electronics, 3131L N 
35th Ave., Suite K, Phoenix, AZ 85017. 


WINEMAKING 


WINEMAKERS-BEERMAKERS Free 
Mlustrated Catalog - Fast Service - Large 
Selection - Visa/Mastercard - (816) 254-0242 
KRAUS, Box 7850-N, Independence, Mis- 
souri 64053. 


WINEMAKER—BEERMAKER: Free 
Ilustrated catalog of supplies Semplex, РО. 
Box 11476H, Minneapol 55411. 


FREE CATALOG! GREAT PRICES! 
FAS SERVICE! SEBASTIAN 
BREWERS SUPPLY 1-800-780-SUDS! 


Ai Still, Build your own. Save 
Blend with gasoline, make 
plete plans and recipes $7.95. Wit Enter 
prises, Р.О. Box 30547, Mesa, AZ 85275. 


ENERGY SAVING 


SOLAR, GREENHOUSE. AQUACUL- 
TURE AND ENERGY SAVING CATA- 
LOG! 60 pages. Order from one expert 
source. Featuring Sun-Lite* for do-it- 

vourselfers, builders, designers. America 


Бї it ener Lo mail е. house! 

i r Components Corpora- 

spt PS. 121 Valley St. Manchester, 
NHO31 


FOREIGN NEWSPAPERS 


NEWSPA- 
SAMPLER: 3/$2.49. 
. Multinewspapers, 
Е-35, Dana Point, California 92629. 


PHOTOGRAPHY 
зо WITH “YOUR” 


CAMERA. 
ранила $5.00. Koehlers 3-Р, Twig, MN 


WATER PURIFICATION 


WATERWISE, Box 45981, Center Hill, 
33514-0459. 


SOLAR DISTILLERS build your own. 


Easy plans $10 00. Infogroup, РО. Box 4218, 
St. George, UT 84: ` 


WORRIED ABOUT YOUR WATER? 
The ACF-30 WORKS BETTER than retail 
carbon purifiers and COST LESS. Removes 
chlorine, benzene, toxic chemicals. Plans 
$6.95 Engineered Solutions, Box 8807 Mid- 
land, TX 79707. 


RUBBER STAMP 


Order "CUSTOM MADE 


RUBBER STAMPS 


"Ze UPTO 4 LINES only 5295 
(Max 30 letters per line) 


INK PADS only $1.9! 
респу Color Black Вме Red Green| 


1 
NE l Ада 26€ per tem lor postage 
SATISFACTION GUARANTEED 
FASTSERVICE - Your Order Shipped in 5 days! 
QUALITY Stamp Mfg. Box 35514-S. Tulsa, OK 74153, 


ROBOTS 


ROBOTS! Personal and Industrial fully 
Assembled and Kits Robot Arms, PC Inter- 
faces, Sensors $30.00 to $80,000 catalog 
$5.00 Refundable with order. HTO, P.O. Box 
3084, RSF, CA 92067. 


HUNTING & FISHING INFO. 


BEEMAN ADULT AIRGUNS! Worlds 
most accurate and most powerful, regular, 
цаа airguns. Caller. it 22, 

sales. маей trigger 
201 "gest lio, [жейт pride, qual ali 
шы, hollow point, extra heavy, hi- 
and match pellets. Free 108 page 
Guide Catalog. Add" $ ee for fast mail. 
Beeman ision Arms, ta 
Rosa, CA 95403. (707) БАТ 7900 (24 hours). 


HUNTING & FISHING 


WANTED TO BUY 


AUTOMO! LITERATURE WAP 
ED: 1900-1975. I buy automobile sa 
brochures, manuals, etc. Walter Mill 
6710 Brooklawn, Syracuse, NY 132 
315-432-8282. 


CARTOONING SIGN PAINTIN 


F 
Y, Cent 


LEARN Sig Painting, Pinst: 
Catalogus aufmann Company, 
town, MO 65023. 


LOG CABIN/HOME BUILDING 


BUILDING? 100 smart ideas to incor 
rate into your home. Special handicap 
section $7.95. Mursets, 164 North 160 
Hurricane, UT 84737. 


BURGLAR & FIRE ALARMS 


24 BURGLAR ALARM DECA! 
$12.00. Posmenatt, РО Box 36609, Okla 
ma City, OK 73136 


CATALOGS 
FREE CATALOG of unique, distinct 
gifts, shipped DUTY FREE, from our 1 
farehouses. Brent J Kutcher Box 35 Al 
sa, Manitoba Canada ROHOAO 
AUTOMOBILES 


VAPOR Carburetor Triples MPG. F 
Information. H&A, R2PS, Bowling Gre 
MO 63334. 


LIVE Fish will jump into your boat! In- 
credible! Unbelievable! Information $1.00. 
Dept. PS, РОВ 7727, Naples, FL 33941. 


HOME BUILDING 


INSTANT DOMES: 30 Minutes ир! 
Many Models, Catalog $100 Box 67 


Aptos, C 


GOVERNMENT SEIZED Vehicles fr 
$100. Fords. Mercedes. Corvettes, Chey 
Surplus. Buyers Guide (1) 805-687-6( 
Ext. S-20025. 


DRUG 
Cheap. Mercedes, Fords, 
Trucks, Free Details: Seizures, Box 4 
ҮА, West Cov Covina, CA 91791. | 
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| WORD COUNT: Each word or initial in name and address must be counted as a word: John E. Jones, 345 East Main 
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| add $1.00 a word TERMS: Payment with order or charge your VISA, MasterCard, American Express or Diners Club account. 
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Product Information 


Booklets, catalogs, and folders listed below provide reliable informa- 
tion, illustrations, and specifications to help you in planning the pur- 
chase of a variety of products or services offered by these dependable 


501 Thousands of Items American Design 
Components offers a catalog full of electronic 
and electromechanical components, plus a line 
of computer parts and peripherals. It's de- 
signed with the tinkerer, hobbyist, technician, 
and engineer in mind. Free 


502 Car Maintenance A brochure from BASF 
describes Zerex car-maintenance products. 
New products include: Ultra Protector, a pow- 
erful rust and corrosion: inhibitor and water- 
pump lubricant; Ultra Sealer, designed to pre- 
vent cooling system leaks; and Ultra Brake 
Fluid, formulated to protect disc and drum. 
brakes. Free 


503 Radar Detection A Bel-Tronics brochure 
explains Ka Band photo radar equipment. 
Some of the questions addressed: Is photo ra- 
dar legal? Is photo radar the only type of equip- 
ment that can be used with Ka Band? Free 


504 Wallpaper Stripping A detailed guide 
from Black & Decker offers step-by-step in- 
structions on how to use its Steamworks Wall- 
paper Stripper. Steamworks is also useful in 
performing light household chores. Free 


505 Personal-Computer Tips In its bro- 
chure, CompuServ describes how to obtain ac- 
cess to America's largest information service. 
Its data banks include an encyclopedia, news 
wires, and financial information. Free 


506 Rocks Around the Clock А brochure 
from the Edison Electric Institute details an 
innovative heating technology called electri- 
cal thermal storage. The brochure describes 
the technology, how it heats a house, and how 
the homeowner benefits with lower electricity 
rates. Free 


507 Hobbyist Catalog Edmund Scientific's 
80-page catalog contains over 1,200 products, 
including telescopes, magnets, weather instru- 
ments, high-tech toys, fiber optics, and ideas 
for science-fair projects. Free 


508 Oil Additive A brochure from Fluor- 
amics describes Tufoil, a spectacular low-fric- 
tion and low-wear oil additive. Tufoil makes 
changing your oil a patented engine treatment. 
Enjoy fast starts, smooth operation, better ac- 
celeration, and longer engine life. Free 


509 Solariums Ап extensive literature pack- 
age from Four Seasons Solar Products includes 
the following: Series 200 and 300 Patio Room 
Brochures, Mod-U-Glaze Brochure, Window 
and Patio Door Catalog, and Steel and Royal 
Classic Catalogs. $10 


510 Early American Home Plans A new book 
from Home Planners features over 330 houses 
and plans, featuring salt box, Cape Cod, and 
farmhouse adaptations. The plans highlight 
country kitchens and breakfast, formal dining 
and gathering rooms. Blueprints are available. 
$9.95 


511 Unusual Items Тһе “Things You Never 
Knew Existed" catalog from Johnson Smith 
Co. contains over 1,800 hard-to-find novel- 
ties, hobby and sports equipment, scientific 
and electronic items, and gag gifts. Free 


512 Outdoor Clothing Тһе fall catalog from 
L. L. Bean features active and casual wear, fall 
sports equipment, as well as furnishings for 
home and camp. L. L. Bean pays for postage 
and offers toll-free telephone services. Free 


513 Wood Finishing This edition of Min- 
wax's 30-page finishing guide contains time- 
saving tips and how-to instructions. Learn how 
to beautify and protect new wood and restore 
old wood to its original beauty. Free 


514 Insulation and Savings The "Homeown- 
ers Guide to Insulation and Energy Savings” 
from Owens-Corning is a guide to home en- 
ergy savings and comfort. The booklet explains 
where and how to insulate in an existing home, 
in a remodeling project, and in new home con- 
struction. Free 


515 Septic System Help Unfortunately your 
septic system can back up. But Rid-X helps 
you avoid septic system failure. The compa- 
ny's free booklet tells how your septic system 
works, and how you can help it keep working. 
Free 


516 Metal Protection The eight-page Home- 
owners Guide from Rust-Oleum describes how 
its Wood Saver Paint protects your home from 
costly damage caused by moisture and harsh 
sunlight. Rust Saver protects wood trim, doors, 
fences, railings, and outdoor furniture. $1 


517 WoodRefinishing Тһе color guide from 
United Gilsonite Labs offers tips on wood fin- 
ishing, refinishing, and stain effects. In ad- 
dition, it provides how-to information for all 
phases of the wood-refinishing process. Free 


518 Car Care U.S. Auto-Tech's new full- 
color car-care catalog describes its line of 
unique engine and gas-saving products. Also 
featured is the KolorKey carnauba car wax that 
is safe on all types of car finishes, doesn't leave 
swirl marks, and comes in 10 different col- 
ors, including burgundy, silver, and black. $1 


519 Travel Computer The Interstate Travel 
Computer is an electronic device that lists more 
than 30,000 roadside businesses, services, 
and tourist sites along major U.S. interstate 
highways. Through a series of questions, the 
product determines where you are and pro- 
vides the distance and directions to gas, food, 
lodging, and service facilities. Free 


520 Deck Care Products Two brochures аге 


available from Wolman: “Treat Your Deck to a 
Longer Life" shows how Wolman Deck Bright- 
ener, RainCoat Water Repellent, Deck Stains, 
and Clear Wood Preservative help restore and 
protect pressure-treated wood decks against 
the harmful effect of water. “Treat Your Deck 
to the Rich Warmth.of Natural Wood" shows 
how Wolman RainCoat Water Repellent gives 
you immediate water repellency. Free 
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companies. The convenient order form will save you time and post- 
age. Orders will not be processed unless accompanied by the $1 
handling fee. For your safety, please do not send cash. 
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POPULAR SCIENCE P.O. Box 1695, Riverton, N.J. 08077-7295 
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Please send check or money order made out to POPULAR SCIENCE. 
No stamps or foreign currency. Allow approximately six weeks delivery. 
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THIS COUPON EXPIRES JULY 31, 1990 - 
a 


Looking Back... 


Sampling a century of Poputar Science 


MAY 1965 
"Since last July the US. 
Navy has conducted exten- 
YEARS AGO Sive tests of a navigation 
system for ships that uses three sat- 
ellites especially designed for the pur- 
pose. These transit satellites were 
placed in near-circular orbits 600 
miles high, by the time-tested Thor- 
Able Star rocket, from Vandenberg Air 
Force Base on the West Coast. The 
tests seem to have been highly suc- 
cessful, for the Navy recently declared 
the whole system ready for operational 
use. 

“How can satellites be used to nav- 
igate ships? The basic idea is simple: 

"A small satellite equipped with re- 


MAY 1940 
"Streaming зер aon 
between the poles of the 
YEARS AGO world’s largest magnet, 
dazzling blue rays, packed with more 
energy than all the radium ever mined, 
soon may pour out of a colossal elec- 
tric ‘machine gun’ so powerful that it 
must be located in an isolated spot and 
operated by remote control. 

“Completely surrounded by tanks of 
water and buried in a hillside to guard 
against stray radiations, the giant 
‘cyclotron’ would be almost as large as 
an ordinary five-room house. Its weird 
blue radiations would be focused upon 
a target placed in a vacuum chamber, 
and its tremendous energy used to pro- 
duce amazing, miraculous changes in 
ordinary substances like table salt and 
lead. 

“Only its cost of $750,000—the price 


MAY 1890 
“No one of the planets 
that were known in an- 
YEARS AGO cient times is so difficult 
to observe as Mercury, and none pres- 
ents so many obstacles to the study of 
its orbit and physical constitution. 
Mercury seems partly to reject laws 
of gravitation. A telescopic examina- 
tion of this planet is really a difficult 
affair. Describing a small orbit around 
the sun, Mercury is never seen so far 
from it as to make it possible to ob- 
serve it, in temperate latitudes, in the 
full darkness of the night. 
“T decided in the beginning of 1882 


ceiver, transmitter, and a signal-stor- 
age device is launched into orbit. Its 
orbital data, determined by ground 


GIANT ELECTROMAGH ERM 
MEASURES 34 FEET LONG 
AND 25 FERT IGH 


[riis sanant BEAM 
FATAL TO ANYONE, 
hw mrs PATH, 


to make a regular study of Mercury. 
During the eight years since then I 
have had Mercury in the field of my 
telescope several hundred times. By 
patience I have succeeded in seeing 
the spots on the planet one hundred 
and fifty times with more or less pre- 
cision, and in making fairly satisfac- 
tory drawings. 

“I found the rotation of the planet 
quite different from what it has hith- 
erto been supposed to be. I may de- 
scribe it in a few words by saying that 
Mercury revolves around the sun in 
the same manner as the Moon revolves 
around the Earth. As the Moon's jour- 
ney around the Earth is performed in 


tracking stations, 
are transmitted 
to the satellite in 
coded form—and 
stored, much as 
with a tape re- 
corder, by a mag- 
netic memory. 
Should the satel- 
lite change its or- 
bital path, the 
older information 
may be replaced 
by updated track- 
ing data.” 

Dr. Wernher von Braun, director of 
NASA’s George C. Marshall Space 
Flight Center, Huntsville, Ala. 


of three bombing planes—is delaying 
its construction. By the time these 
words are in print, the huge genera- 
tor may be taking shape at the Uni- 
versity of California. Plans were being 
drawn even as its proponent received 
word, late last November, that he had 
been awarded the Nobel prize for de- 
velopment of the decade's most revolu- 
tionary instrument in atomic research. 

“Ten years ago the cyclotron was but 
a fantastic scheme in the mind of a 
young professor. Like others, Dr. E.O. 
Lawrence had toyed with the idea 
of smashing the atom by hurling a 
stream of minute bullets at it. He 
knew that radium hurls out positively 
charged particles with peculiar power. 
If he could speed up the process by 
generating billions of such particles, 
shooting them at terrific speed, the al- 
chemist’s dream of transmuting base 
metals into gold might be realized.” 


such a way that it always shows near- 
ly the same face and the same spots, 
so Mercury, in traversing its orbit 
around the sun, constantly presents 
nearly the same hemisphere to that 
source of light. 

“Thus Mercury stands oriented to- 
ward the sun like a magnet toward a 
mass of iron; but this orientation is 
not constant to the point of excluding 
a movement of oscillation of the planet 
to the east and to the west, like that 
which the Moon performs toward us." 

Scenes on the planet Mercury. From 
an address before the Royal Academy 
Dei Lincei, December 8, 1889. By G.V. 
Schiaparelli. 
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Four-wheel drive, rear anti-lock brakes 
and peace of mind come standard. 


The new Electronic 4-Wheel Drive Ford 
Aerostar with rear anti-lock brakes makes 
peace of mind a new standard feature for you 
and your family. That's because this Aerostar 
gives you improved traction and control in all 
kinds of weather. 


Full-time traction and more 
controlled braking. 

Aerostar's sophisticated 4-wheel drive is a 
full-time system which electronically senses 
road conditions and adjusts the amount of 
power given to each set of wheels accordingly. 
The rear anti-lock brakes are designed to 
prevent rear wheel lock-up and help you make 
straight stops. 

Powerful 4.0L V-6, standard. 

Advanced technology isn't all there is to the 
Aerostar story. In addition to its standard 4.0L 
V-6, the new 4WD Aerostar offers attractive 


Buckle up-together we can save lives. 


styling, a comfortable interior and impressive 
capability. Put this all together and you've got 
a vehicle that gives you not only peace of 
mind, but pride of ownership, too. 


Transferable 6/60 powertrain warranty. 
Covers you and future owners on major 
powertrain components for 6 years/60,000 
miles. Ask to see a copy of this limited war- 
ranty at your Ford Dealer. 
1990 Motor Trend award-winner. 
Recently, Motor Trend selected the 
4WD Aerostar as the winner of its 
prestigious 1990 “Truck of the Year" 
award. Once again, Ford's commit- 
zi ment to quality and philosophy of 
“=—— continuous improvement pays off. 


New 4WD Ford Aerostar 
Have you driven a Ford...lately? 


Mfr. suggested retail price. 
15 mg "tar; 1.0 mg nicotine av. per cigarette by FTC method. 


SURGEON GENERAL'S WARNING: Smoking 


By Pregnant Women May Result in Fetal 
Injury, Premature Birth, And Low Birth Weight. 


© Philip Morris inc 1990 | 


